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Translator’s notes:
René Fourtau was born 26 February 1867 and died 2 November 1920 in Florence.
Fourtau was educated in France as a civil engineer. He moved to Egypt to work
for the Egyptian railways and lived there most of his life. He received the Prix
Savigny from the French Academy in 1903 for his contributions to the study of
fossil echinoids of Egypt. He also made important contributions to Egyptian
vertebrate paleontology. He died on a visit to the Instituto Superiore di Geologia
of Florence
Fourtau’s memoir was published in the Mémoires présentés à l’Institut Égyptien.
volume 3, fascicle 8 in 1899. The full volume with all fascicles was published in
1900.
The Institut d'Égypte or Egyptian Institute is a learned society in Cairo. It was
established in 1798 by Napoleon Bonaparte to carry out research during his
Egyptian campaign. The activities of the Institut d'Égypte began again in 1836
under the name of The Egyptian Society. It was transferred to Alexandria in 1859
and the name changed to Institute Égyptian. The new Institute functioned under
the auspices of Egypt's viceroy. The Institute returned to Cairo in 1880. The
building of the Institute caught fire and burned during the street riots in 2011.
Fourtau writes: “Collections: Muséum de Paris” but “Musées de Turin, de Munich
et de Zurich.” The Muséum de Paris is the Muséum national d'histoire naturelle,
given its name when it was established in 1793 by the French Convention, the
government during the French Revolution. The Dictiononaires Larousse français
(https://www.larousse.fr/dictionnaires/francais) states that a Muséum is devoted to
the sciences while a Musée is devoted to collections of art, culture, science and
technology. I translated Musée as Museum.
The copy of the Memoir I used is from the U. S. Geological Survey. This is a
copy of the captions to Plate II.

Plate II is listed as Plate III in the Memoir. Someone noted this in the copy. I
corrected this in the translation. Hand-written changes to figures in the plate are:
Figure 7 changed to Figure 9.
Figure 8 changed to Figure 10.
Figure 9 changed to Figure 7.
Figue 10 changed to Figure 8.
I have not made these changes in the translation.
Fourtau writes that Victor Gauthier reviewed the specimens he had collected and
described the new species. This is not noted in the text. Gauthier’s name is given
as author after the species.

I thank Michel Jangoux and Mike Reich for their help.
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INTRODUCTION
This is not an absolutely new work that I am undertaking in publishing this
Catalog. The only motive that made me do it is, in addition to the nearly absolute
lack of indications of level, the distribution of the species cited in many different
works.
The importance of a general catalog of fossil echinoids of a country is very
great. I do not believe, in fact, that there is in paleontology many fossils that
exceed the echinoids in geological importance. They are generally distinguished
by their remarkable state of preservation and their integrity of all the fossils that
accompany them, especially in Egypt where except from the Ostreidae, most
fossils have a mold most often indeterminable, even to genus. The echinoids, on
the contrary, are here rather abundant, well-preserved and relatively easy to
distinguish.
On the other hand, as the echinoids have in general a short phyletic duration, it
happens that identified species or even genera can be encountered exclusively in
certain deposits and can clearly characterize it. This is the case for some
echinoids of Egypt. But it remains to fix definitively the position of these
different levels and to establish their synchrony with geological stages. This is
not easy in Egypt where a good geological map is still to be done. The present
works of geology rest only on notes and material collected either by the author
himself in the course of a rapid exploration or, something more frequent and the
source of still greater error, by travelers more tourists than scholars, are often, by
the very nature of this information, subject to deviate from accuracy the works of
this nature.

It is especially in the Tertiary that the difficulty is serious, because the
Cretaceous extends with a great regularity on most of the northern coast of
Africa, Marocco, to Sinai and Syria. Thanks to the echinoids, we can identify the
beds all along this extent. But it is not the same for all the portions of the Tertiary
that cover it in places and that is the most developed is that embedded in the
valley of the Nile from Aswan to Cairo of the Libyan and Arabic chains.
I have sought in the works of different authors such as d’Archiac and
Delanoue, Bellardi, K. Zittel, J. Walther, Mayer-Eymar, Fuchs, Fraas, etc. etc., to
establish a synchrony of the terrains Egypt with those of Europe, comparing the
data of these authors with the notes and material collected by myself in the
course of my excursions during a stay in Egypt of ten consecutive years. I
arrived at the following table,

In this table, I have intentionally omitted the Ligurian and the Tongrian in the
vicinity of Cairo and Rayoum, no echinoid having been found in these layers. I
will not present the reasons that have led me to establish this synchrony nor give
too much scope to this simple introduction. I differ, moreover, only very little
from the geologists who have better studied the stratigraphy of Egypt. In the
indication of localities, I have included the west coast of Sinai because we cannot
separate Egypt strictly speaking from the territories that have been separated for
only a short period of time. Likewise, I have left out of this catalog subfossil
echinoderms that we encounter in the Saharan sands that cover the beaches
raised from the Pleistocene and the present period. It was necessary to cite all the
species presently living on the coasts of the Mediterranean and the Red Sea.1
The echinoids of Egypt were often the first thing to strike the eye of traveler
and the geologist. In 1743, Dr. Shaw described two echinoids he found in the
vicinity of the Pyramids of Giza, as well as several spines of Cidaridae. — In
1810, Rozières illustrated in the Atlas of the Description of Egypt several
echinoids collected either in the vicinity of Cairo or in the Sinai peninsula. — In
1853, Bellardi, in his Catalogue raisonné des fossils du nummulitique d’Egypte,
cited seven of them. In 1856, Desor described about a dozen, most brought back
by Lefèbvre and deposited in the Muséum d’histoire naturelle de Paris. In 1853,
de Loriol published two new species. Fraas collected a good number of
Cretaceous, Eocene and Miocene species that he described in his interesting
work, ”Aus dem Orient”, in 1867. An English echinologist, Martin Duncan,
described the specimens Holland brought back from his excursion to the Sinai. In
1868, d’Archiac and Delanoue, in their geological description of the vicinity of
Thebes, described several new species. — Later, in 1878, Fuchs described the
Miocene echinoids he collected in a corner of Geneffé to which he added in 1883
those collected in the vicinity of Syouah by the Mission Rohlfs. Finally, in 1880,
de Loriol published his magnificent monograph on the nummulitic of Egypt. In
1881, he described Eocene species of the Libyan desert collected by Rohlfs and
Zittel. He has followed his studies on the echinoids of Egypt in his notes on the
history of echinoderms, in which he described new Egyptian species collected by
Camer and Mayer-Eymar.
Afterwards, the investigations and works of Schweinfurth, Johannes Walther,
Mayer-Eymar, Beyrich, Siekeknberger, etc. etc. have enriched with new species
the fauna described by the cited authors. I, myself, had the good fortune to
discover several still unpublished.
It was thus nearly indispensable to proceed to a complete revision of all the
documents and unite in a single volume the scattered indications in so many
notes and works. This is the only goal that I proposed to myself and that I believe
to have attained thanks to the Egyptian Institute. Allow me to thank particularly
its president, S. E. Yacoub Artin pacha who has kindly given this modest study a
place in the volume of Memoirs of the Institute.

1

The same reasons caused me to include in this catalog the species of the oases of the Libyan
desert. Thus the classification “Egypt“ includes not only the valley of the Nile, but also the west
coast of Sinai and the oases.

Victor Gauthier kindly aided me with his advice from his long experience and
uncontested authority. He took charge of the examination and the review of the
numerous specimens I collected and described new species. It was under his
direction that the illustrations of the plates of this work were done. My part was
only the study of the stratigraphy.
Mayer-Eymar sent us the rich collection of Tertiary echinoids of the Federal
Museum of Zurich. Professor F. Sacco has kindly loaned specimens from the
“Regio Museo Geologico” of Turin studied by Bellardi. Captain H. G. Lyons,
Director of the Geological Service newly created in Egypt, agreed to loan us
specimens in the collection of the School of Medicine of Kasr-el-Aïny in Cairo
as well as those already collected by his collaborators and himself. Finally,
Alfred Pasquali has graciously placed at our disposal the curious documents he
had collected in his travels around Cairo.
I sincerely thank them.
Cairo, 1 May 1898.
R. FOURTAU

REVISION OF THE FOSSIL ECHINOIDS OF EGYPT.
__________
Carboniferous period.
ARCHAEOCIDARIS? or EOCIDARIS? sp.
Syn.2: Archaeocidaris or Eocidaris sp. — Schweinfurth: Sur une exploration géologique dans
l' Arabah. Bull. Institut Égyptien, 1888.

It is difficult to judge from single plates if we have one or the other of these
two genera. Schweinfurth has collected various plates deposited in the Museum of
Berlin that Beyrich has attributed to one of these two genera without specifying
which.
We thus cite this species only on confidence in the author.
Level: Carboniferous D, layers with Orthis resupinata.
Locality: entrance to the Kod-el-Hamâl in the Wadi Arabah.

Cretaceous period.
CIDARIS GLANDARIA Lang. (sub Cidarites glandarius). 1708.
Syn.: Cidaris glandarius Fraas, Geologisches aus den Libanon, p. 27, pl. III, fig. 1–10
(exclus. 11). 1878.

We shall not reproduce here all that has been said on these spines, one of the
most ancient fossils that has attracted attention. It is in fact mentioned in Egyptian
antiquities of the XXVIth dynasty. The Greek and Roman authors have spoken of
it. The pilgrims still report it today in Palestine. For a long time, paleontologists
have confused this species with the spines of C. glandifera Goldfuss, of the
Corallian. It is necessary to recognize that the two types are very similar. It is
Fraas who, in 1878, at the return of a excursion to Lebanon first made known that
this urchin belongs to the Cretaceous fauna and, in his opinion, to the
Cenomanian. However, he did not convince all paleontologiss because Diener
places Cidaris glandaris in the Lower Cretaceous and Blankenhorn in the Upper
Oxfordian. We still have not left this old confusion. de Loriol believes rather that
it is Fraas who is correct.
These spines are encountered principally in the debris from erosion around
Gebel Alimar and in Wadi el-Til in the vicinity of Cairo.
2

For the synonymy of the species and genera that we cite, we have restricted ourselves to authors
who have designated species as coming from Egypt or from nearby countries like Algeria, Tunisia
and Syria.

They must therefore come from the Cretaceous massifs of Attaka and AbouDarangué where the wadis that carry the detritus have their origin and that are
generally referred to the Upper Cenomanian and placed also in the Turonian.
These different opinions are not definitively established.
Collections: Pasquali, Fourtau.

PSEUDOCIDARIS PASQUALII Gauthier. 1898, pl. I. fig. 1.
With the spines of C. glandaria, Fraas has illustrated (op. cit.., fig. 11) an
entirely smooth specimen that he considers the result of abrasion and wear. He
specifically unites them. He gives lengthy details to make comprehensible how
this spine has thus lost all its ornaments. He notes however that the collarette is
shorter, or rather it nearly does not exist. Moreover, he declares that the
articulation is crenelated. The last character alone suffices to establish that the
spine belongs to another type, because the tubercles of C. glandaria have a
smooth articulation. The test that Frass has collected and illustrated (fig. 1) leaves
do doubt on this subject.
One of the specimens that Pasquali sent us has exactly the same characters:
pyriform spines, rounded at the end, tapering to the collarette that is so short that
we can consider it as non-existent. Bouton moderately developed, articular
surface crenelated. It is a type characterized by spines of the genus Pseudocidais
of de Loriol. This genus, which ordinarily belongs to the Upper Jurassic and the
Lower Chalk. However, it already is represented in the Cenomanian, Ps. Dieneri
de Loriol, whose spines are unknown, but that come from Lebanon. The test of
our spine is that of Fraas, that appears the same to us. Being still unknown, the
future alone can teach us if there is a relation between the two species. The
surface is covered with very small dense granules, sparse, without order and not
forming longitudinal series. However, at approximately two-thirds of the length
after the point of attachment, the granules become larger, more spiniform. They
align a little better, especially on one of the sides. This arrangement of the
granules, as well as the general form, relates our specimen to that of Quenstedt,
cited by Fraas, figured in his Échinides, pl. 68, fig. 46–48 under the name of
Radiolus glandarius clavophoenix. The text says that the linear series are a little
confused at the base, a character that is reproduced in our specimen, as we have
said. But on the rest of the spine, figure 46 of the German author, gives a much
more regular arrangement than they are on ours. They greatly increase in size
much higher but do not take on a spiny appearance. Figure 47, which represents a
smaller spine, shows crenelations at the base. Figure 48 has a collarette more
clearly illustrated, and farther away from the Egyptian spine. Is this spine that
Quenstedt calls “datte” really the same as that we have descried? This seems very
difficult to us to decide. The similarity between them is great. The differences,
although obvious, are not sufficient to separate them categorically. However,
there remain some doubts to us. Quenstedt declares that he does not know the
origin of his specimens. And, in this case, it seems to us wiser to separate our type
of these spines that can belong to a very different horizon.

We have dedicated this species to our excellent colleague A. Pasquali, secretary of the British
controller of the Daïra Sanieh of S. A. the Khedive, who himself collected the type that we just
described.

Locality: Detritus from erosion near Gebel Ahmar in the vicinity of Cairo.
Probable origin Gebel Attaka or Abou Daragué.
Level: Upper Cenomanian.
Collection: Pasquali.

RHABDOCIDARIS CRAMERI de Loriol, 1887.
Syn.: Rhabdocidaris Crameri de Loriol, Notes pour servir à l'étude des Échinodermes, fasc. II. p.
60, pl. 26, fig. 6–21. Recueil zoologique, Suisse, volume IV,
n° 8, 1887.

de Loriol has described under this name some ambulacral and interambulacral
plates of a test that he referred to the genus Rhabdocidaris. He attributed to this
test spines found in the same bed, very near those of Cidaris Jouanneti Des
Moulins, which Cotteau has united as a synonym of C. cyathifera Ag. de Loriol
affirmed that the Egyptian specimens form a different species and that the spines,
despite a very striking similarity, have particular characters that have motivated
the establishment of a new species.
Level: Senonian.
Locality: Massif of Abou Roach, eight kilometers to the west of the pyramids
of Giza.
Collection: P. de Loriol.
It is probably to this type that it is necessary to refer the Cidaria, c.f. Cyathifera of J. Walther,
collected in the same locality some spines the same author has given the name C. subvesicularis.3

SALENIA BATNENSIS Pérou and Gauthier, 1879.
Syn.: Salenia batnensîs Cotteau, Pérou and Gauthier, Échinides fossils de l’Algérie, fasc. v, p. 183,
pl. XIII, fig. 7–18, 1879.
“
“
K. A. Zittel, Beiträge zur Géologie und Paläontologie der libyschen
Wüste und der angrenzenden Gebietc von Aegyptcn, première partie, p.
79, 1888.

The Museum of Munich has several specimens of this Algerian species that
were collected by Schweinfurth in the Wadi Dakel in the vicinity of the Convent
of St. Paul.
Level: Cenomanian.
Locality: Wadi Dakel, chain of Galala el-Kiblyeh. In Algeria, this species is
rather common in the Cenomanian south of Batna.

3

Cf. J. Walther, L'apparition de la craie aux environs des Pyramides, Bulletin de l'Institut
égyptien, 1888.

PSEUDODIADEMA sp. Zittel.
In the same collection of the Museum of Munich are two echinoids labeled
by Zittel (op. cit., p. 79) as Pseudodiadema sp. They were collected by
Schweinfurth in the same locality s Salenia batnensis. Not having seen these
specimens, we cannot say more and cite them only for documentation.
Level: Cenomanian.
Locality: Wadi Dakel.

PSEUDODIADEMA MEUNIERI Gauthier, 1898. Pl. I, fig. 23–27.
Dimensions: Diameter ……..11 millimeters
Height ……….. 5 millimeters
Peristome ……. 5 millimeters
Species of small size, swollen at the periphery, depressed on the dorsal
surface, slightly cushioned ventrally. Apical system of moderate size, subcircular,
according to the circuit that alone survives.
Ambulacral areas straight, moderately narrowed at the top, three millimeters
wide at the ambitus. Poriferous zones rectilinear, uniserial, formed of pairs of
pores directly superposed, three in number per major plate. The pairs multiply
near the peristome. Interzonal space has two rows of tubercles, relatively rather
developed, decreasing little by little in size above the ambitus. We count ten to
eleven in each row. The granules mark the corners of the plates between the two
rows.
Interambulacral areas wide, with two rows of principal tubercles, a little
larger at the ambitus than those of the ambulacra, like them crenelated and
perforated (?), ten in each series. They decrease moderately in size above the
ambitus. On each side, very near the poriferous zones, is a row of secondary
tubercles, much smaller than the others, nevertheless rather marked up to the
ambitus, above which they are mixed with the granules. The miliary zone between
the two rows or tubercles have granules in a broken line. Those in the corners of
the plates, larger than the others, form the rudiment of secondary rows. Above the
ambitus, there are only sparse and not vey numerous granules. The middle of the
zone appears naked.
Peristome nearly flush with the test in a slight depression with ten very
marked notches. Apical system absent. The circular imprint that it has left is a
little smaller than the peristome.
The small size of our specimen would make it appear still a young
individual if all the known specimens did not have the same size. We have not
had sufficient material to affirm that the tubercles are really perforated. They are
crenelated and appear to have traces of perforation, but we are not certain at this
moment.
We have dedicated this species to Professor Stanislas Meunier of the Museum of Natural
History of Paris.

Level: Cenomanian. Sandstone limestone with Sphaerulites Schweinfurthi
Zitt.
Locality: Wady Molir.

HETERODIADEMA LIBYCUM Cottean, 1864.
Syn.: Hemicidaris libyea
Agassiz and Desor, Catalogue raisonné, p. 84, 1847.
Heterodiadema libycum K. Zittel, Beiträge zur Géologie und Paläeontologie der libyschen
Wüste und der angrenzenden Gehiele von Aeyypten, p. 79, 1883.

This species, very common in Algeria, has been placed successively by
Desor in the genus Hemicidaris, then in the genus Pseudodiadema and by
Coquand in the genus Pygaster. Cotteau, with much reason, has made it a new
genus. Desor cites this type in the Cretaceous terrain of Egypt. Duncan includes it
among the species brought back from the Sinai by Holland4. Schweinfurth has
collected a rather large number in the vicinity of Convent St. Paul that he
deposited in the Museum of Munich (Zittel, op. cit.). We encounter it also in
Provence in the vicinity of Marseille.

DIPLOPODIA VARIOLARIS (Brongniart) Desor, 1856.
Syn.: Diplopodia variolaris.

Gauthier, Notes sur les Échinides crétacés recueillie en Tunisie par
M. Ânhert. p. l5, 1892.
Pseudodiadema variolaire Zittel, op. cit., p. 79.

This species from Tunisia was collected by Schweinfurth in the
Cretaceous in the vicinity of the Convent of St. Paul and deposited by him in the
Museum of Munich. It is rather rare in this locality.
Level: Cenomanian.
Locality: Wadi Dakel, chain of the Galala el-Kihlyeh.

DIPLOPODIA SINAICA Desor, 1857.
Syn.: Diadema sinaicum Desor, Catalogue raisonné, p. 44. 1847.
Diplopodia sinaica Desor. Synopsis, p. 78. 1857.

Desor has given for this species only one line of description: “Species of
the type of Diadema subangularis, no secondary rows or tubercles.”
Cretaceous terrain of Sinai. Rare.
The type is at the Museum of Paris.

4

Cf. Duncan, Description of the Echinids of the cretaceous rocks of Sinai, Quarterly
Journal, vol. XXIII, p. 38, 1867.

PEDINA SINAICA Desor, 1847.
Syn.: Pedina sinaica Desor, Catalogue raisonné, p. 67, 1847.
“
“ Desor, Synopsis des Échinides, p. 102, 1857.

Desor placed this species in the Cretaceous of Mount Sinai with a bit of
doubt that is not unwarranted because the genus Pedina has been encountered
until now only in the Jurassic terrains. Duncan cited this Pedina without making
any remarks. We have searched in vain if any author has referred to it
subsequently. We have found nothing.

ORTHOPSIS RUPPELLII de Loriol, 1880.
Syn.: Diadema Ruppellii
Desor, Catalogue raisonné, p. 45, 1847.
Pseudodiadema Ruppellii Desor, Synopsis des Echinides, p. 78, 1856.
“
“
Cottean, Paléontologie française, terrains crétacés, p. 520. 1864.
Pseudodiadema Ruppellii Duncan, op. cit., 1867.
“
“
Lartet, Gêologie de la Palestine, Annales des Sciences
géologiques, volume III, p. 83, 1872.
Orthopsis Ruppellii
de Loriol, Monographie des Échinides nummulitiques de
l’Egypte, p. 1l. p1. 1. fig. 16, 1880.

de Loriol says that he has not found crenelated tubercles in the specimen
cited by the preceding authors, that the ambulacra have a simple arrangement that
recalls Orthopsis. He refers to this genus the only specimen known. But although
Lefévre who collected this fossil indicated it belonged to the Cretaceous terrain of
Sinai, de Loriol sees there an echinoid of the nummulitic of the Mokattam: “I
could not discover, indeed, any nummulite in the matrix still attached to the
specimen, but it is completely identical to that of other urchins of the nummulitic
of the Mokattam.” As de Loriol saw it, we have not yet encountered until now a
Tertiary Orthopsis. This would be the first. We believe it is simpler to follow the
indication of Lefébre and consider Orthopsis Ruppellii as Cretaceous and to make
it a Cenomamian species, this stage being well developed in the Sinai.

CODIOPSIS n. sp. Zittel.
Zittel cites (op. cit., p. 79) very rare specimens of a Codiopsis n. sp. that
would have been collected by Schweinfurth in the Cenomanian in the vicinity of
the Convent of St. Paul and deposited by him in the Museum of Munich.

CYPHOSOMA ABBATEI Gauthier, 1898, pl. 1. fig. 2–6.
Dimensions: Diameter . . . . 10–20 millimeters
Height . . . . .
6–9 millimeters

Species of small size, at least according to the specimens that we have seen,
subcircular, rather swollen, convex, but depressed on the dorsal part, cushioned
below. Apical system unknown. The imprint that it has left is clearly pentagonal,
with the posterior point sunken into the unpaired interambulacrum.
Poriferous zones nearly straight in their upper third, wavy and forming small
arcs around the tubercles on the rest of the test. The two plates nearest the top
have superposed single pore pairs, uniserial. But after the ambitus, the pairs are
strongly bigeminate. Then at the ambitus and below, they are again uniserial,
forming arcs of four or five pairs around the tubercle, the last three or four to the
border of the peristome are less regularly aligned. The narrow internal space has
two rows of tubercles, crenelated, imperforated, rather developed from the
peristome to two-thirds of their height. There, they rapidly decrease in size to the
apex. They occupy especially an alternate arrangement, more marked in the part
where they decrease suddenly. We count ten in each series. The miliary zone does
not exist, so to say. The narrow space that separates the two rows is filled by a
single row of granules that follow in a broken line the suture of the plates. There
is also a horizontal row of granules between the tubercles of the same series.
Interambulacral areas relatively wide, having two rows of nine principal
tubercles, scarcely decreasing in size on the upper part, except the last. They are a
little more developed than those of the ambulacrum, like them crenelated and
imperforated, some radiated and separated by a row of granules. On each exterior
side, there is a row of much smaller secondary tubercles, unequal, showing up to
the seventh primary tubercle. Miliary zone as wide at the ambitus as near the
summit, having two rows of granules of which those of the corners are larger than
the others are rudiments of rows of secondary tubercles.
Peristome flush with the test, large (8 mm), with ten not very deep notches, but
rather strongly raised at the edges.
The specimen we just described measures 20 millimeters in diameter. It is the
largest that we know, but that does not mean that the species is not capable to a
greater development. We have seen about twenty other smaller specimens that
have considerable differences in the poriferous zones. Those whose diameter
reaches sixteen millimeters have only two or three bigeminate pairs in the region
where the ambulacral tubercles decrease suddenly in size. The pairs are uniserial
everywhere else. The specimens below 16 millimeters have only single pairs
superposed in small arcs. These small individuals, that we first examined, gave us
the effect of small specimens of a new genus of the genus Gauthieria Lambert.
But examination of more developed individuals shows us very quickly that we
have true Cyphosoma. We do not take into account the two plates nearest the top
whose pairs of pores are uniserial. This character seems without value, especially
in more developed specimens. If any were encountered, they would perhaps show
bigeminate pairs up to the top.
Very recently Lambert5 has illustrated under the name Heteractis a species
having this character of upper pairs in single series, although lower down they are
bigeminate. He adds to his species type Heteractis heteroporus, Cyphozoma
5

Cf. Lambert, Bull. Soc. Géol. de Franc, volume xxv, nº 5, p. 509, 1897.

Lloreae Cotteau6 that, according to him, belong to the same sub-genus because
this Heteractis is only a sub-genus of Asteropsis of Cotteau that has become
Asteropsis because of the exigencies of synonymy. One of the characters of the
latter is the special arrangement of its extremely fine tubercles. We do not see
very well how Cyphosoma Lloreae can belong to the same genus as Asteropsis
Lapparenti.7 Lambert found their common characters to be: “Narrowness of the
apex and polyporous ambulacra with bigeminate zones.” Cotteau, in his
description, said that Asteropsis (Attenopsis) Lapparenti, only species of the
genus, has pairs of pores all bigeminate on the dorsal surface, but below the
ambitus the poriferous zones narrow and the pores are arranged in slightly oblique
triple pairs. That is to say, we believe three pairs per major plate, or oligopore
disposition. As for the narrowness of the apex, we do not know what dimensions
of the apex are called narrow. Cotteau says of his specimen, “Apical system rather
large, pentagonal, to judge from the imprint that it has left.” Whatever it is. we do
not believe that our new type can be placed in the Actinopsis by the sub-genus
Heteractis. It is, by all its characters, a pure Cyphosoma, except that the two upper
plates do not have bigeminate pores. We do not give, as we have already said,
importance to this detail.
We have dedicated this species to S. E. Abbate pache, vice-president of the Egyptian Institute
and president of the Société Khédiviale de Géographie

Level: Lower Senonian. Characterized by a bank of compact limestone below a
horizon of shells of oysters and above brown sandstone.
Locality: Abou Roach eight kilometers to the northwest of the pyramids of
Giza.
It is without doubt that this is the species of which J. Walther8 spoke when he
said that the banks of limestone against which lean the last houses of the village
of Abou Rouoch contained an enormous quantity of small Pseudodiama.

HOLECTYPUS EXCISUS Desor (sub Discoïdea excisa), 1847.
Svn.: Holectypus excisus — sub Discoidea excisa Desor, Catalogue raisonné des Êchinides
fossiles, 1847.
Holectypus excisus Duncan, Description of the Echnids of the cretaeeous rocks of Sinai,
Quart Journ., volume XXXIII, p. 88, 1867.
“
“
K. A. Zittel, Beiträge sur Geologie und Paläeontologie der libyschen
Wüste und der angrenzenden Gebiete von Aegypten, first part, p. 79,
1883.

We cite this species after the lists of Duncan and Zittel. The high competence
of the English echinologist who affirms the species from Sinai cannot be
distinguished from the H. excisus type is sufficient for us to authorize its
inscription in this catalog. Since then, Schweinfurth has collected numerous
specimens in Egypt in the vicinity of the Convent of St. Paul. We can add that H.
6

Cf. Cotteau, Echinidcs éocènes de la province d' Alicante, p. 103, pi. xvi.
Cf. Cotteau. Echinides nouveaux ou peu connu, second series série, p. 22, pl. 111, fig. 1
8
Cf. J. Walther, L’apparition de la craie aux environs des Pyramides, Bull. Inst. Égyptien, 1888.
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excisus, rather extensive in France, has been found in Algeria, Tunisia and in
Lebanon.
Levell: Upper Cenomanian.
Localities: Wadi Boudrah (Sinai, collected by Holland), Wadi Dakel (chain of
Galala el-Kiblyeh, collected by Schweinfurth and deposited by him in the Museum
of Munich).

HOLECTYPUS CENOMANENSIS Guéranger. 1859,
Syn.: Holectypcus cenomanensis Guéranger, in Cotteau and Triger, Echinides de la Sarthe, p. 173,
pl. 30, fig. 5–10, 1859.
“
“
Duncan. Descript. of the Echinodermata from the coast of
Arabia etc., Quart. Journ.. vol. XXI, p. 864, 1866.
“
“
Duncan, Descript. of the Echin. of the cretaceous rocks of Sinai,
Quart. Journ., vol. XXIII, p. 38, 1867.
“
“
Thomas and Gauthier, Echinides fossiles de Tunisie, p. 67, 1889.
“
“ de Loriol, VI, Notes pour servir à l'histoire des Echinodermes,
Revue suisse de zoologie, Genève, volume V, fasc. 2, p. 155,
1897.

This species has been collected by A. Pasquali in the detritus of erosion near
Cairo. I have collected some specimens in Wadi Boudra in Sinai. We rather
frequently find it in Algeria. Lartet has reported it from Syria. In Lebanon, it has
been collected by Zumoffen, professor of physics at the University of St. Joseph
in Beirut, who has sent to de Loriol the collecton we used for the complete
synonymy of the species.
Level: Cenomanian.
Localities: Detritus of erosion from Wadi Kachab near Cairo (Pasquali,
provenance probably Gebel Abou Daragué), Wadi Boudrah (Sinai).

HOLECTYPUS CRASSUS Cotteau, 1861.
Syn.: Holectypus crassus Cotteau, Paléontologie française, terrain crétacé, volume VII, p. 55, pl.
1017. fig. 1–5, 1861.
“
“
Thomas and Gauthier, Description des Echinides fossiles recueillis
dans la région des Hauts Plateaux, de la Tunisie, p. 69, 1889.
“
“
K. A. Zittel. op. cit., p. 70. 1888.

Zittel cited it following the very rare mention of H. crassus as having been
collected by Schweinfurth in the Cenomanian of Wadi Dakel.

DISCOIDEA PULVANATA, Desor, 1847.
Syn.: Discoidea pulvinata Desor, Catalogue raisonné des Êchinidea, p. 89. 1847.
“
“
Desor, Synopsis des Échinides fossiles, p. I79, 1858.
“
“
K. A. Zittel, op. cit., p. 79, 1883.

Desor in the Synopsis thus characterized this species: “Species of medium
size, circular, remarkable for its very obtuse and swollen border. Periproct
occupying less than half the space between the peristome and the edge.
Cretaceous terrain of Egypt.” It is, it appears, abundant in the Wadi Dakel and in
the vicinity of the Convent of St. Paul where Schweinfurth collected it.
Level: Cenomanian.
Locality: Chain of Galalall el-Kiblyeh.

ECHINOCONUS AEGYPTIACUS d'Orbigny, 1856.
Syn.: Echinoconus aegyptiacus d'Orbigby, Paléontologie française, terrain crétacé, volume VI. p.
544, pl. 1005, fig. 7–9, 1856.

This species, reported, first by Lefebvre as coming from the vicinity of Cairo,
has been encountered since by A. Pasquali in the detritus of erosion in the vicinity
of Gebel Akmar and could be attributed to the Upper Cenomanian or rather to the
Turonian and coming from the beds of Attaka or of Abou Daraguè.
Collections: Pasquali, Fourtau, Museum of Paris.

ECHINOBRISSUS PSEUDOMINIMUS Pérou and Gauthier. 1881.
Syn.: Echinobrissus pseudominimus Pèron and Gauthier, Échinides fossile de l’Algérie, fasc. 7. p.
78. pl. V, fig. 2–7, 1881.
“
“
J. Walther, L'apparition de la craie aux, environs des
Pyramides, Bull. Inst. Égypt., 1888.

We have not seen the specimens of Walther that were found at the Museum of
Munich. As it is easy to confuse the type with near species, we cite it only
according to the author with all the more reserve as we have found at the same
locality of Abou Roach two new species of Echinobrissus that we shall describe
later.
Level: Senonian.
Locality: Gebel Abou Roach.

NUCLEOLITES LUYNESI Cotteau, 1867.
Syn.: Nucleolites Luynesi Cotteau, Voyage du duc de Luynes, p. 168, pl XIII, fig. 15–19, 1867.
“
“
Schweinfurth, Sur la découverte d'une faune paléozotque dan» le grès
nubien, Bull. Inst. Égypt, 1886.

The specimens collected by Schweinfurth are at the Museum of Berlin, where
they were identified by Beyrich. We cite the species in confidence in the author.
Level: Senonian. The specimens of Scheinfurth are so numerous that they
form a kind of a wall.

Locality: Wadi Haouachich, Arabic chain going into the Red Sea near Gebel
Gareb.

CLAVIATUS CORNUTUS d'Orbigny. 1855.
Syn.: Archiacia cornata Agassiz, Catalogue raisonné des Échinides fossiles, p. 101. 1847.
Claviaster cornutus d'Orbiyny, Paléontologie française, terrain crétacé, volume VI. p. 282,
pl. 909. fig. 1–6, 1866.
“
“
Cotteau. Échinides nouveaux ou peu connus, volume 1. p. 226, pl. XXXII.
fig. 2-4, 1880.

This bizarre genus, still unknown completely, has had for type, a specimen
coming from Sinai. D’Orbigny believed it Turonian. Other species have been
collected since. Cl. libyens Thomas and Gauthier, in the Upper Cenomanian of
Tunesia; Cl. Beltremieuxi Cotteau from the Cenomanian of Charente. In 1880,
Cotteau illustrated a specimen collected by Boreau in the puddingstone of the
Upper Cretaceous (Dordonian). He attributed it without hesitation to Cl.
cornutus, while making the observation that in this specimen the ambulacral
pores are similar in the five areas while according to the description and figures
given by d’Orbigny, the unpaired ambulacrum has much smaller pores. In 1883,
in the “Echinides du Sud-Ouest de la France”, Cotteau cited again the specimen
as perfectly characterized and identical to Cl. comutus and placed it this time in
the Lower Senonian. We have not seen this urchin, but we are not convinced of
its identity with the species of Sinai that very probably belongs to the
Cenomanian stage.

HEMIASTER CURICUS Desor, 1847.
Syn.: Hemiaster curicus Desor, Catal. rais, des Éch. foss,, p. 174, 1847.
“
“
d'Orbigny, Paléontologie française, p. 237, pl. 879, 1855.
“
“
K. A. Zittel, op. cit., p. 79, 1883.

The specimens that we have been able to study have been collected by
Fourtau at Sinai (Wadi Boudrah) accompanied by other fossils that show they
belong to the Cenomanian stage. Schweinfurth has likewise reported a beautiful
series from Wadi Dakel in the vicinity of the Monastery of St. Paul in the Arabic
chain. The angular form of this species, such as it is represented in the
Paléontologie française is exact only for specimens of large size. At a younger
age, even at a size of 40 millimeters in length, H. cubicus is rather cordiform,
thick, with ambulacral areas long and moderately enlarged. This difference in
form, according to age, has resulted in more than one error. At Sinai, we find with
the large specimens, perfectly typical young of which we have not always
recognized the true nature.
The apical system is ethmolytic, i.e., that the madreporite separates not only
the posterior genitals but exceeds even the oculars. This disposition is easy to see
even on individuals not yet having attained their development and still keeping

the thick and subcordiform form of the young. We have not had very wellpreserved specimens to verify the system. It is probable, as the study of large
Algerian Hemiaster shows, that the madreporite there is less extensive than in the
large individuals.
Level: Cenomanian. Characterizes the marls at the base of this stage.
Localities: Wadi Houdrali and Gebel Hammam Moussa (Sinai, numerous
specimens but not well-preserved). Wadi Dakel and chain of Gebel Galala elKiblyeh (Schweinfurth in Zittel. op. cit.), Wadi Keneh.

HEMIASTER BATNENSIS Coquand, 1862.
Syn.: Hemiaster batnensis Coquand, Mémoires de la Société d'émulation de
Provence, volume 11, p. 248, pl. XXVII, fig. 6–8,
1862.
“
“
Cotteau, Péron and Gauthier, Échinides fossiles de
l’Algérie, fasc. IV, p. 118, 1878.
“
“
Thomas and Gauthier, op. cit., p. 12, 1889 (see this
work for the most complete synonymy).
“
“
Gauthier, Notes sur les Echinides recueillis en Tunisie
par M. Aubert, p. 12. 1892.
“
“
K. A. Zittel. op. cit., p. 79, 1883.
Some rare specimens collected by Schweinfurth have been deposited in the
Museum of Munich and illustrated in the list given by K. A. Zittel (op. cit.).
Level: Cenomanian.
Locality: Wadi Dakel.

HEMIASTER HEBERTI (Coquand), Pérou and Gauthier. 1878.
Syn.: Epiaster Heberti Coquand, Mémoires de là Société d'émulation de Provence, volume 11, p.
242, pl. XXV, fig. 7–9. 1862.
Hemiaster Heberti Péron and Gauthier, Echinides fossiles de l'Algérie, fasc. IV, p. 129, pl.
VII. fig, 1–3, 1878.

We have between the hands several specimens of this species of various sizes
collected at Sinai by Fourtau. One of these specimens has the same dimensions as
one of the individual typical of Tenoukla (Algeria). It resembles it so much it
would be very difficult to distinguish one from the other if they did not have their
label. This Hemiaster is very common in Algeria and Tunisia in the Cenomanian
stage. It also has been collected by Pasquali in the detritus of erosion in the
vicinity of Cairo and coming like all those from the deposit of beds of Attaka or
Abou Daraguè.
Level: Cenomanian.
Localities: Wadi Boudrah and Wadi Tayebali (Sinai): detritus of erosion
coming from the vicinity of Cairo (Pasquali).

Hemiaster proclivus Peron and Gauthier, 1878.
Syn.: Hemiaster proclivus Cotteau, Péron and Gauthier, Échinidea fossiles de
l’Algerie, fasc. IV. p. 1–21. pl. V. fig. 1–4, 1878.
“
“
K. A. Zittel. op. cit., p. 79, 1883.
Observations for this species same as for H. batnensis.

HEMIASTER GRACILIS? Cotteau.
Syn.: Hemiaster gracilis? Duncan. Descript. of the Echin. of the cretaceous rocks
of Sinai, Quart Journ., volume XXIII, p. 39, 1867.
Duncan has cited this species from Sarthe among the echinoids collected in
Sinai by Holland. It is probable that there is a confusion. The English author noted
elsewhere that some species with a vast geographic (widewandering) distribution
have a tendency to differ from the type. The comparison is thus not certain.
Level: Cenomanian.
Localities: Sinai (Wadi Boudrah and Wadi Mokatteb).
Duncan tells us that the echinoids that he described were collected by Holland in Sinai at
Wadi Boudrah and in Wadi Mokatteb. The first locality is exact because I myself have collected
several echinoids there. But for the second, it is unacceptable because the Wadi Mokatteb is a
monoclinal valley between Sinai sandstone without fossils and Archean rocks. There is thus an
error of Holland who has confused Wadi Seb el-Sidr, formed by the junction of Wadi Qineh and
Wadi Mokatteb with the latter.

HEMIASTER FOURNELI Deshayes, 1848.
Syn.: Hemiaster Fourneli Deshayes in Agassiz and Desor, Catal, rais. des Echin. foss., p. 123,
1848.
“
“
Cotteau, Péron and Gauthier, Échinîdes fossiles de l'Algérie, fasc. VII.
p. 58. pl. 11, fig 1–8, 1881,
“
“
Thomas and Gauthier, Echinidea des Hauts Plateaux de la Tunisie, p.
15, 1889 (see this work for the most complete synonymy).
“
“
J. Walther, L'apparition de la craie aux environs des Pyramides, Bull.
Inst. Égypt, 1888.

J. Walther says he collected Hemiaster at Abou Roach with several other
echinoids that he attributed to H. Fourneli. I have not seen the specimens of
Walther, but I have collected myself at the same level of which the German
geologist speaks three Hemiaster in rather bad state. However, none of its visible
characteristics are in contradiction with H. fourneli.
I thus cite this species with some reservation.
Level: Upper Turonian: Layers with Cyphosoma Abbatei.

Locality: Abou Roach.

EPIASTER DISTINCTUS d'Orbigny.
Species reported at Sinai by Duncan, who warns us that it is a slight variation
of the type. — Cenomanian.

PERIASTER ELATUS (Des Moulins) d'Orbigny,
Reported by Duncan with the same observations as for the preceding species.
Sinai. — Cenomanian.
LINTHIA OBLONGA (d'Orbigny, 1854).
Syn.: Periaster ohlongus d'Orbigny, Paléontologie française, terrain crétacé, volume VI,
p. 270, pl. 900, 1854.
Linthia ohlonga Peron and Gauthier. Échinides fossiles de FAlgérie, fasc. VI. p. 79, 1880.

D'Orbigny has reported this species as collected by Lefèbvre with Radiolites
at Gebel Garèbe near Suez at a level he referred to his Turonian stage. Or the
meeting in Algeria in the Turonian stage in the hills of the Windmill near Batna.
In France, it is rather common in the vicinity of Angoulême at the base of the
Angouomian stage in the Upper Turonian.
Level: Turonian.
Locality: I do not know of Gebel Garèbe near Suez, only a small eminence at
the foot of Abou Daragué with the name of Krouêba. It is perhaps there that
Lefébre has collected it unless it is in the layers that border the central granite
massif of Gebel Garèbe 200 kilometers to the south of Suez on the coasts of the
Red Sea between this mountain and Gebel Zeit.

MICRASTER sp. Zittel, 1883.
Zittel (op. cit., p. 65) says he collected in the bed that crowns Gebel Lift in the
oasis of Dakel small specimens of Micraster that he did not designate specifically.
Level: Aturian: Beds with Spondylus dutempleanus and Gryphaea vesicularis.
Locality: Gebel Lift.
ECHINOCORYS (ANANCHYTES) OVATUS Zittel, 1883.
Zittel (op. cit.) frequently cites in the beds of Garumnian or of Aturian oasis
Ananchytes ovata of which it is nearly characteristic of these beds. I know from
Africa only two individuals collected in the Upper Cretaceous that are in bad
condition. It is rather curious to see this species so widespread in France in the
Libyan oases if we believe Zittel.

Level: Garuinnian? Aturian?
Localities: Gebel Lift (Oasis Dakel), Gebel Ter (Oasis Khargeli), Gebel Oum
el-Eeneiem (Oasis Khargeh).

Eocene period.
Endocyclic echinoids
RHABDOCIDARIS ITALA Lailbe, 1867.
Syn.9: Rhabdocidaris itala Laube, Echînod. d. Vicent, tert, Geb., Sitzungsberichte der Akad. der
Wissensch., Wicn, 1867, p. 240 and 1868, p. 9, pl. I. fig. 3.
“
“
de Loriol, Eocene Echinoideen aus Aegypten und der libyeschen
Wüste, p. 7, pl. I. fig. 2–9, 1881.
“
“ K. A. Zîttel, op. cit., 1883. p. CXIX.

de Loriol has illustrated the test and a series of spines, we have between our
hands a rather large number of the latter. Most resemble most closely the type
illustrated by Laube and varieties illustrated by de Loriol.
Level: Lutitian I.
Localities10: Mokattam. Minieh, oasis of Moëleh, Aradj (Libian désert).
Plateau of the pyramids of Giza.
Collections: Zittel, de Loriol, Mayer-Eymar (Museum of Zurich), Fourtau.
Gauthier.

RHABDOCIDARIS MINIEHENSIS Mayer-Eymar, 1897. pl. 1. fig. 7–8.
Syn.: Rhabdocidais Miniéhensis Mayer-Eymar, in collect.

9

For all the species described by de Loriol, we cite in the synonymy only the author of the species
and those who have indicated it in Egypt or in nearby countries. For all the other authors we refer
to the exact and complete synonymic lists of de Loriol.
10

For the localities, I have followed as best as possible the Arab names used in the country. I thus
have had to suppress the numerous localities that Mayer-Lymar has dedicated under the generic
name of Garet (?) to his friends and acquaintances except those for which I have been able to
establish the identity. Mayer-Eymar knew without doubt as well as I that the Congrès international
de Géographie de Venise has adopted a resolution saying that one should use above all the names
the inhabitants of the countries use As Mayer-Eyman has not taken this into account, I see the
necessity of suppressing in this catalog three-quarters of his localities that can be identified only
by him and replacing them by the very vague label” “Nummulitique d'Egypte”, for the case where
there is no other locality. I have already expressed my opinion above that has been distributed by
the Egyptian Institute (cf. R. Fourtau, Note sur les Sismondia d’Égypte, Bull. Inst. Égyptien, n° 3,
1897).

Dimensions: Diameter…… 88 millimeters.
Height……… 22 millimètres.
We know only the test of one specimen of this species, obviously deformed by
compression, rather clear however so that we can give a sufficient description.
Specimen of medium size, subrotular, rather swollen at the ambitus, depressed
above and below. Ambulacral areas 5 millimeters wide at the periphery, straight
or very slightly wavy. Poriferous zones formed of pairs of round pores, a little
oblique, conjugated by a very marked groove. The pairs are separated by walls.
Interzonal granules forming four rows, rather large and regular in the external
rows, smaller, less aligned, often double or even triple in the internals.
Interambulacral areas 17 millimeters wide, exceeding more than three times
the width of the ambulacral areas, having two rows of large tubercles, perforated,
non-crenelated, a little less developed near the peristome, then increasing
regularly in size and decreasing a little near the apical system. There are seven per
row. Moderate scrobiculae surrounded by a circle of dense granules, not very
accentuated. These scrobicular circles are always complete, nearly round, a little
oval. On the upper part, they are separated from each other by two rows of
granules. Miliary zone 4 millimeters wide at the ambitus, with dense granules,
arranged in horizontal series of eight or ten in the widest region. Rows of the
same nature, but shorter near the poriferous zones forming a triangle between the
ambulacral area and the scrobicular circles.
The imprint left by the apical system is subcircular and larger than the
peristome that is in a slight depression and is scarcely 7 to 8 millimeters in
diameter. A fragment of a spine embedded in the matrix with the upper part is too
incomplete for us to have an exact idea of it. It is subcylindrical and covered with
very fine longitudinal ridges.
The nearest species among the Egyptian cidarids is Rh. Zitteli de Loriol,
which has nearly the same size. The latter is easily distinguished by its
interambulacral areas more sunken between the rows of tubercles, by its larger
peristome, by its less granulation, by is less developed tubercles and especially by
the granules of the interzonal space in the ambulacra that are arranged completely
differently and much more regularly. Among the species foreign to Egypt, Rh.
Pouechi Cotteau is near our species by its more numerous and crenelated
interambulacral tubercles, by the more regular arrangement of its ambulacral
granules, by its wider and less elevated form.
Level: Lutetian Ib.
Locality: Collected at Minieh by Mayer-Eymar.
Collection: Museum of Zurich.

RHABDOCIDARIS ZITTELI de Loriol, 1881.
Svn.: Rhabdocidaris Zitteli de Loriol, Eocène Echinoideen aus Aegyptien und dur libyischen
Wüste, p. 8, pl. 1. fig. 1 to 11.

Rhabdocidarù Zitteli K. A. Zittel, Beträge sur Géologie und Paläoniotogie der libyechen
Wüste und der angrennenden Gebiete von Aegypten, 1888, p. CVI.

Species not very elevated, rounded, periphery a little decagonal by swelling of
the interambulacral areas. Poriferous zones straight, wide, superficial. Small
pores, conjugated by a groove. The pairs are separated by a sharp and smooth
wall. The interzonal space has six rows of small granules in the outer rows,
microscopic in the internals, regularly arranged with some small intermediary
tubercles.
Interambulacra swollen, with two rows of protruding tubercles, eight per
series, crenelated, perforated, surrounded by scrobiculae with small pits and
crowned with sparse granules. Peristome in a slight depression, exceeding in
width a third of the total diameter.
Level: Upper Suessonian (Londinian II of Mayer-Eymar)
Localities: El-Gouch Abou Saïd to the west of the oasis of Farafrah, Gebel
Drounka11 (near el-Syout), Bir Mourr (oasis of Farafrah, east side).
Collection: Zittel (Museum of Munich).

RHABDOCIDARIS LORIOLI Mayer-Eymar (in collect.), pl. 1, fig. 17–21.
Mayer-Eymar has collected a series of spines, rather variable in their form that
he refers to the genus Rhabdocidaris. The articulating facet is smooth, the base of
the stalk regularly cylindrical. The bouton rather protruding and surmounted by a
smooth collar 6 to 10 millimeters in height. Above the collar, the stalk remains
nearly cylindrical for some spines or it becomes oval, subtriangular and even
completely flat without being too thin. The largest flat fragment that we have is 7
millimeters in width. The entire stalk has longitudinal series of large spiny
tubercles, moderately close together and, between the series, other more
numerous granules, less accentuated, connected to each other or isolated, all of a
spiniform appearance. They are much more abundant on one side of the spine
than on the other. The largest of these fragments is 39 millimeters.
Mayer unites these spines with some fragments of the test, not very great,
except one that is unfortunately corroded to such a point that we can scarcely
indicate the characters. Moreover, it is not certain that the plates and the spines
belong to the same type. These spines appear to us to differ from all those that we
know in the Eocene terrains. Those that are flat recall only slightly the spines of
Porocidaris Schmidelli whose collar is shorter and granulose and that in addition
have a crenelated articulating facet. This suffices to distinguish the two types.
Level: Middle Suessonian (Londinian I of Mayer).
Localities: Dounkoun, Kourkour.
Collection: Museum of Zurich.
11

Le Gebel Drounka is the mountain designated by all the German authors by the name
“Todtenberg”, Mountain of the Dead, because of the large Egyptian necropolis of Lycopolis that is
dug into its sides. We have restored its Arab name.

RHABDOCIDARIS SOLITARIA Mayer-Eymar, 1898.
Mayer-Eymar has illustrated under this name a round spine, decreasing
regularly in diameter from the base to the end, 35 millimeters in length and 5 in
diameter in the thickest area. It should be a little longer because the end is
missing. The articulating facet appears to have been crenelated. The bouton is not
very developed and is surmounted by a collar with an oblique upper edge as far as
we can distinguish. The rest of the stalk is covered with granules. spiny, unequal,
poorly arranged in a series. It would probably have fine intermediary granules, but
the surface is corroded, and we cannot distinguish it clearly. It is necessary, to
have a precise knowledge of this type, to collect new material. Thus isolated, this
specimen cannot furnish complete characters of a species. The spines that it most
recalls are those of Cidaris Taramelli, at least as they are illustrated in the
Paléontologie française12, but it would not be the same if our spine really has a
crenelated articulating surface.
Level: Lutetian I.
Locality: Mokattam.
Collection: Museum of Zurich.

POROCIDARIS SCHMIDELII Desor (Münster), 1856.
Syn.: Cidarites Schmidelii Münster in Goldfuss, Petrefacta Germaniae, I, p.120, pl. 40, fig. 4.
1830.
Porocidaris Schmidelii Desor, Synopsis, p. 47, pl. VII, fig. 22, 1856.
“
“
P. de Loriol, Monographie des Échinides nummuliques de l'Egypte, p.
5, pl. 1, fig. 1–15, 1880.
“
“
P. de Loriol, Eocène Echinoideen aus Aegypten und der libyschen
Wüste, p. 9, pl. 1, fig. 10, 11, 1881.

We refer for the description of this species to the two works cited by de Loriol.
We know nothing to add to the remarkable study that was done by our scholarly
colleague. We content ourselves to identify the different localities where we have
encountered P. Schmidelii in Egypt, as well as the horizon it occupies.
Levels and localities: Suessonian. — Bognoron (?) between the oases of
Doukoun and Kourkour (Mayer-Eymar), Gebel Drounka near El-Syout. —
Lutétian I. Mokattam. Plateau of the pyramids of Giza, Minieh, Gebel el-Fesehn,
slaughterhouse of Cairo13, Wadi Hof near Hélouan, oasis of Moeleh: Gebel

12

Terrain éocène, tome II, pl. 302, fig. 1.
Mayer-Eymar indicates as the locality of several species “abattoir of Cairo”. I know only two
abattoirs in Cairo. The old one in the suburb of Faqualla is the old mosque of Zaher constructed of
large blocks of Giouchy. The other, the new one, is to the south of the Sayeda Zeïnab quarter near
the mounds of rubble of Old Cairo. Neither are built on rock. The true locality is a rock 400 meters
to the southeast of the abattoir of Sayeda Zeïnab.
13

Arabah and Wadi Feiran (Sinai — R. Fourtau). — Lutetian II Mokattam, Wadi elTih, Wadi Bellardi (?!).14

DICTYOPLEURUS HAIMEI Duncan and Sladen, 1882.
Syn.: Dictyopleurus Haimei Duncan and Sladen, The fossil Echinoidae of
Western Sind, p. 89, pl. IX, fig. 4–5; 1882.
“
“
P. de Loriol. Note pour servir à l’étude des
Echinodermes, I, p. 29, pl XXXIV, fig. 7, 1884.

de Loriol has cited this Indian species at Mokattam based on a sufficiently
preserved specimen that we sent to him. It had been given to us by a longdeceased geological colleague who claimed it had been brought to him from that
locality. No other specimen of Dictyopleurus has been collected since then. We
fear there has been some confusion although the presence of D. Haimei in Egypt
is not impossible.
MICROPSIS FRAASI P. de Loriol, 1880.
Syn.: Pseudodiadema Ruppellii Fraas, Geologisches aus dem Orient, Würtemb.
Naturw. Jahresschrift, p. 277. 1867.
Micropsis Fraasi P. de Loriol, Monographie des Échnides des couches
nummulitiques de l’Egypte, p. 18, pl. 1. fig. 17,
1880.
Single specimen collected by Fraas, remarkable for its numerous tubercles and
the rarity of the granules that accompany them, either in the ambulacral areas or
in the interambulacral areas.
Level: Lutetian II.
Locality: Mokattam.
Collection: Museum of Stuttgart.
MICROPSIS MOKATTAMENSIS Cotteau, 1880.
Syn.: Micropsis Mokattamensis Cotteau : Échinides nouveaux ou peu connus, I, p. 222, pl. l31, fig.
1–4, 1880.

“

“

P. de Loriol, op. cit., p. 14, pl. IV, fig. l, 1880.

This species differs a little from other Micropsis by its perfectly rectilinear
poriferous zones. It has great resemblance to Cyphosoma superbum Dames, from
14

Locality named by Mayer-Eymar, should probably be a small crevasse gully at the southwest
foot of Mokattam on the side of Wadi el-Tih.

Vicentin, from which it differs by its completely regular rows of secondary
tubercles, its less numerous granules that leave the middle of the interambulacral
areas nearly naked instead of being dense and rather uniform distributed.
Level: Lutetian II, below beds with Cardium Schweinfurthi.
Locality: Mokattam.
Collections: Cotteau, Museum of Zurich, Pasquali.

ECHINOPSIS LIBYCUS de Loriol, 1881.
Syn.: Echinopsis libycus de Loriol, Eocène Echinoideen aus Aegypten und der libyschen Wüste, p.
10, pl. 1, fig. 12, 1881.
“
“
K. A. Zittel, op. cit., p. CVI, 1883.

Localities and levels: Middle Suessonien. — El-Gouch Abou Saïd (Zittel) and
Gebel Drounka near el-Syout. — Lutetian II. Vicinity of Diméh (Fayoum) —
(according to Mayer-Eymar).

MISTECHINUS MAYERI de Loriol, 1897.
Syn.: Mistechinus Mayeri P. de Loriol, Notes pour servir à l'étude des Echinodermes, V, p. 8, pl.
1, fig. 2, 8, 1897.

Single species of a genus created by de Loriol for echinoids collected by
Mayer-Eymar. It is distinguished from Micropsis and neighboring genera by the
singular arrangement of the pairs of pores in the poriferous zones, first directly
superposed, they then group in small transverse arcs of three pairs, perfectly
similar to those of the poriferous zones of the genus Echinus. In the single species
known until now, the tubercles of the ambulacral areas disappear on the ventral
surface, which gives them a very particular aspect, but may be as noted by P. de
Loriol, only a specific character.
Level: Lutetian I.
Locality: Oasis of Moeleh 50 kilometers south of Fayoum.
Collection: Museum of Zurich.

Exocyclic echinoids
FIBULARIA LORIOLI Thomas and Gauthier, 1889.
Syn.: Fibularia Lorioli Thomas and Gauthier, Description des Échinides recueillis en Tunisie par
M. Thomas, p. 102, pl. vi, fig. 17–21, 1889.
“
“
Cotteau, Paléontologie française, terrain tert. éocène. volume II, p. 391.
pl. 295, fig. 7–14.
“
“
P. de Loriol. Notes pour servir à l’hist. des Échin., V, p. 6, 1897. 1892

Species of small size, swollen, elliptical form, as wide in front as in back. Dorsal
surface convex, ventral surface swollen. Apex central. Ambulacral areas
superficial, ambulaca not closed, pointed at the end, short. The anterior wider than
the others. Poriferous zones well-developed, straight, composed of approximately
ten pairs of round pores, non-conjugated. Peristome central, round and small.
Periproct small, slightly oval, on the ventral surface 1 ½ mm from the peristome.
Level: Lutetian II.
Localities: Mokattam (Pasquali and Mayer-Eymar). — Quarry to the south of
the cemetery of Kafrali near the pyramids of Giza (R. Fourtau).

THAGASTEA LUCIANI de Loriol (Sub. Echinocyamus), 1880.
Syn.: Echinocyamus Luciani P. de Loriol, Monog. des Echin. nummul. de l'Egypte, p. 18, pl. 11,
fig. 8–15, 1880.
Thagastea Luciani
R. Fourtau, Note sur les bancs à Callianassa d'Egypte, Bull. Inst.
Egypt., fasc. 3, 1897.

When Pomel published his genus Thagastea, we polished several specimens
of Echinocyamus Luciani with a grinding wheel to assure ourselves of the
presence of internal walls. We found none. This echinoid thus cannot remain an
Echinocyamus, it belongs to the genus Thagastea, which differs from Fibularia
only by its more or less elongated and irregular form.
Level: Lutetian II, beds with Callianassa.
Localities: Wadi el-Tili near Cairo, Mokattam.

SISMONDIA LOGOTHETI Fraas, 1867.
Syn.: Sismondia Logotheti Fraas, Aus dem Orient, Würt. naturf. Gesellsch., tome XXIII, p. 280, pl.
VI. fig. 9, 1867.
“
“
de Loriol, op. cit., p. 16, pl. 11, fig. 1–6, 1880.
“
“
K. A. Zittel, op. cit., p. cv, 1883.
“
“
R. Fourtau, Note sur les Sismondia d'Egypte, Bull. Inst. Egypt, fasc. 3,
1897.

This nice species is characterized by its conical dorsal surface, its uniformly
concave ventral surface, its thin edge of its non-costulated ambulacra and its very
scattered tubercles of its dorsal surface.
Level: Characteristic of the Upper Suessonian (Londinian II of Mayer) of
High Egypt.
Localities: Gebel Drounka near El-Syout. — Vicinity of Luxor.
Collections: Museum of Stuttgart. Zurich, Museum of Taris. R. Fourtau.

SISMONDIA SOEMANNI de Loriol, 1880.

Syn.: Sismondia Soemanni de Loriol, op. cit., p. 17, pl. 11, fig. 6, 7, 1880.
“
“
R. Fourtau, Note sur les Sismomlia d'Egypte, Bull. Inst. Egypt, fasc. 3.
1897.

Small species of oval form, narrow in front and in back, but more strongly in
front. Dorsal surface flat, ventral surface slightly cushioned, depressed in the
center. Edge thick. Apical system central, Peristome in the middle of the slight
depression of the ventral surface. Periproct small, placed near the edge.
Level: Lutetian I and II, according to Mayer-Eymar.
Locality: Wadi el-Tih. Mokattam (Mayer-Eymar), Gebel Abiad near the
necropolis of Kayed Bey (R. Fourtau).

SISMONDIA PLANULATA d'Archiac (sub. Echinocyamus).
Fraas has reported Sismondia planulata in the beds of Mokattam, where it
occupies the same position as S. Soemanni. The two species are very close. They
differ however by some characters: by the more swollen and wider ambulacral
petals in S. Soemanni, by its thicker edge, by the narrower posterior part. In
addition, S. planulata is much larger. Perhaps there has been confusion between
the two species. Perhaps they exist together at Mokattam. It would be necessary to
resolve the question definitively, to be able to examine the specimens collected by
Fraas.

SISMONDIA ZITELLI Mayer-Eymar 1898.
Syn.: Sismondaea15 (sic) Zitelli Mayer-Eymar, Neue Echiniden aus den Nummuliten-Gebieten
Aegyptens, Vîerteljàhreaschrift der Nat. Gesell. Zurich, p. 4,
pl. m. fig. 5, 1898.

Mayer-Eymar has collected at Minieh a rather large number of Sismmondia of
small size, nearly circular in form, with a relatively rather thick edge, that
certainly differs from the two Egyptian species that I just reported. The test is less
elongated, less pentagonal than that of S. Soemanni. The periproct is nearer the
edge. Nor can we confuse this type with S. Logitheti. It is neither subconical
above nor sunken below, and it has a rounder and thicker edge. The closest
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Mayer-Eymar writes Sismondaea instead of Sismondia and in giving the following reason:
according to the rules of endings, names ending in a should take in Latin when we make the name
of a genus the ending ae and when it is the name of a species the ending ai. The genus created by
Desor being dedicated to the Italian geologist Sismonda should thus be written Sismondaea and
not Sismondia that, according to these rules, should be in this case called Sismondi, as we write
Rhabdocidaria Sismondai of the Miocene of Madère and not Rh. Sismondii. In the species, MayerEymar appears to me to be correct, but as it is Desor who has made the error, I cannot without
misgiving add still a new chapter to the synonymy of echinoids already so difficult to adopt the
correct name that is alone to use when all the paleontologists have accepted that of Sismondia.

species would be S. Desori Coquand, of the Eocene of Algeria. The latter is more
pentagonal, thinner at the periphery and the periproct still closer to the edge.
Level: Upper Suessonian.
Locality: Minieh.

SISMONDIA MACROPHYLLA Mayer-Eymar, 1898.
Syn.: SISMONDAEA MACROPHYLLA Mayer-Eymar, op. cit., p. 2. pl. m, fig. 1, 1898.

A single specimen of very small size, subconical above and depressed below
like the young of S. Logotheti. A little less elongated than the latter species and
with wider ambulacral petals.
Level: Lutetian II, according to Mayer-Eymar.
Locality: Wadi el-Tih near Cairo.
It would appear very adventurous to establish a new species of Sismondia on a
single specimen of small size.
CLYPEASTER BREUNIGII Laube, 1867.
Syn.: Clypeaster Breunigii Laube, Vicent. Echinod., Sitzunsber. der Wiener Akad.. Bd.. LVI, I. p.
243, 1867.
“
“
P. de Loriol, Eocene Echinoideen aus Aeyypten und der libyschen
Wüste, p. 12, pl. 1, fig. 18–19, 1881.
“
“
K. A. Zittel, op. cit., p. XXIV, 1883.

The specimens of this species studied by de Loriol are only fragments, but
some represent nearly the entire test and the assimilation with the type of Vicentin
is without doubt.
According to de Loriol, some fragments may belong to different species but
most belong to Cl. Breunigii.
Level: Bartonian: beds with Nummulites Fichteli.
Locality: Vicinity of Syouah, to the east, between Aradj and Rhartehn.

CONOCLYPEUS CONOIDEUS (Leske) Agassiz, 1839.
See for the synonymy of de Loriol, Monographie, loc. cit., p. 24. Add: K. A. Zittel, Traité de
Paléontologie, p. 518 and 522, fig. 375 and 382, vol. 1, 1883.

de Loriol has seen only a slightly deformed Egyptian specimen of this
beautiful species. I have been able to have several from the School of Medicine of
Kasr el-Aïny (Cairo). They agree well with the type described by our scholarly
colleague (Echinides tertiaires de la Suisse, 1875). It is thanks to the specimens
reported by him from the Libyan Desert that K. Zittell has been able to separate
the genus Conoclypeus from the family of Cassidulidae and the tribe of
Atelostome in order to make a separate family in the tribe of Gnathostome, a

family that admirably found its place between the Echinoconidae and the
Clypeasteridae.
Level: Middle Suessonian.
Locality: Gebeleïn near Edfou. Esneli? Libyan Desert between Syouah and
the Oasis of Beharieh (K. Zittel).
Collections: Museum of Paris; School of Medicine of Kasr el-Aïny (Cairo),
Museum of Munich (K. Zittel).

CONOCLYPEUS DELANOUEI de Loriol, 1880.
Syn.: Conoclypeus Delanouei de Loriol, Monogr. (op. cit.), p. 26, pl. II, fig. 17, 1880.
“
“
K. A. Zittel, op. cit., p. cvi, 1883.
“
“
Cotteau, Paléontologie française, terrain éocène, p. 11. pl. 219,
1801.

Species near C. conoideus, but which differs by several characters indicated
with care by de Loriol: ambulacra much narrower, interporiferous zones with
fewer tubercles, rows with only one row of granules instead of two, base
constantly very elliptical.
Level: Middle Suessonian.
Localities: Gebel Chevaoussa near Esneli, Gebel Drounka near el-Syout,
Gebel Deirel-Baliari near Luxor, Gebel Ter near Esneh (Zittel), Gebel Oum elRenneiem (oasis of Khargeli) (Schweinfurth), Gebel Essaouieh near Sohag
(Tissier).

AMBLYPYGUS DILATATUS Agassiz, 1840, pl. pl. I. fig. 13–16.
Syn.: See the synonymy in the work of de Loriol: Monogr. des Echin. nummul. de l'Egypte, p. 28,
pl. m, fig. 2.
And add:
Amblypygus dilatatus K. A. Zittel, op. cit., p. CII. 1883.
Clypeus (semi- Clypeus) pretiosus Mayer-Eymar, op. cit., p. 3, pl. m, fig. 6, 1898.

The specimen of the Museum of Stuttgart described and illustrated by de
Loriol was collected by Fraas at Mokattam and reported by this author as
Echinolampas Studeri.
A second specimen is reported by de Loriol as belonging to his collection and
coming from the vicinity of Luxor collected by Ed. Naville, but our scholarly
colleague declared he retained some doubts about its attribution to Ambl.
dilatatus. However, Zittel says he collected some at the same level at Gebel Ter
near Esneh.
Mayer-Eymar has collected at Mokattam an individual of large size, 80
millimeters in length and width and 32 in height. It does not appear to us to be
able to separate specifically the individual figured by de Loriol. But it merits a
particular mention. The form is subconical. The upper part incompletely
preserved, but very clear and very fresh, has two intact posterior ambulacral areas

and the right anterior nearly complete. The edge is cushioned. The very
deteriorated ventral part has nevertheless the central depression and the periproct.
The development of the ambulacral areas is very remarkable because the petals
are 14 millimeters wide of which 3 1/2 for each poriferous zone and 7 for the
interzonal space. In another specimen 60 millimeters in length, the petals do not
exceed 8 millimeters in width, of which 2 for each poriferous zone and 4 for the
interzonal space.
The difference in the surface is very obvious, as we see it. But the proportion
remains the same. The interzonal space equals in width the two poriferous zones
combined. The granulation is finer and denser on the large Egyptian specimen.
The periproct is 279 millimeters in length and 12 in width, with the two ends
rounded. We note this remarkable individual.
Mayer-Eyman had the regrettable idea of referring this Eocene urchin to the
Jurassic Clypeus, a Clypeus without a groove. In the figure that he gives, the
specimen has been placed crosswise and has as the unpaired ambulacrum the right
posterior ambulacrum. The author has taken for the periproct a slight break that is
found on the unpaired deteriorated ambulacrum, while he had only to look at the
ventral surface in order to see the magnificent periproct of Amblypygus, 21
millimeters long, that we have reproduced fig. 16.
Localities and levels: Suessonian II (?), Luxor (Naville), Gebel Ter (Zittel). —
Lutetian I, Mokattam (Fraas and Mayer-Eymar).
Collections: Museums of Stuttgart, Munich and Zurich, P. de Loriol.

Genus GISOPYGUS Gauthier, 1898.
de Loriol has referred to the genus Rhynchopygus d’Orbigny four species with
difficulty because they have elongated ambulacral pores in the external series and
conjugated by a groove in each pair, while the true Rhynochopygus have only
round pores, very small, non-conjugated. Our scholarly colleague sees in these
echinoids an intermediate type between the genus to which he places it and
Cassiduls. The observation is very accurate. Only the intermediate type is not well
suited for either genus. If the nature of the ambulacral pores separates them from
the first, the transverse periproct separates them from the second. This last
character struck our regretted colleague and mutual friend Cotteau who thought
these urchins should be placed in the genus Pygorhynchus. But, in addition to
their periproct, although transverse, is not arranged like that of the latter genus,
their ventral surface with its peristome with large protuberances and welldeveloped phyllodes does not fit the genus Pygorhynchus, but approaches rather
Cassidulus. As a result, it is necessary to do some violence to the three cited
genera into order to place the Egyptian types there and their place will also be
contested. We thus believe it simpler to group under a particular generic name,
Gisopygus, that distinguishes Rhynchopygus by its ambulacra with elongated and
conjugated pores, Cassidulus with its transverse periproct, Pygorhynchus with its
periproct resting on a small ledge and its peristome with more accentuated
borrelets and phyllodes. This genus contains four species described by de Loriol.

GISOPYGUS NAVILLEI de Loriol (sub Rhynchopygus).
Syn.: Rhynchopygus Navillei de Loriol, Monographie, p. 29, pl. IV, fig. 2, 1880.
“
“
de Loriol, Eocene Echinoideen aus Aeyypten und der libyschen
Wüste, p. 17, pl. II, fig. 6–8, 1881.

Species of oval form, elongated, rounded in front, truncated squarely in back
at the posterior edge. Dorsal surface rather elevated, uniformly convex. Ventral
surface nearly flat. Ambulacral summit eccentric in front. Periproct oval,
transverse, opening a little above the truncated posterior on a small plate of the
test that recalls the disposition of this organ in the true Rhyncopygus but that is far
from equaling that of Rh. Marmini d’Orb. — Ambulacra rather wide, superficial,
short and unequal. The poriferous zones are composed of elongated oval pores,
the externals longer, conjugated by a groove.
Iconomopoulos, engineer to the Egyptian railroads, sent us a siliceous mold of
this species, well-preserved for its state, of larger size than all the specimens that
we have seen because it is 38 millimeters in length. The completely flat ventral
surface is very remarkable because of the development of the protuberances and
of the floscelle that surrounds the peristome. We believe we are in the presence of
a true Cassidulus. We see the smooth band between the peristome and the
posterior border, even on the silex. We are far here from the genus Pygorhynchus.
Level: Lutetian I and II.
Localities: Mokattam, plateau of the pyramids of Giza (Iconomopoulos),
Beni-Hassan (where it would be the Upper Suoessonian according to MayerEymar).

GISOPYGUS THEBENSIS de Loriol (sub Rhynchopygus).
Syn.: Rhynchopygus Thebensis P. (le Loriol, Monographie, p. 30, pl. IV, fig. 3–4, 1880.
”
“
K. A. Zittel, op. cit., p. cvn, 1883.

This species is easily distinguished from R. Navillei by its dilated and notched
posterior edge, by its dorsal surface in the form of a roof and by its ventral surface
longitudinally depressed in the middle. The ambulacral pores like those of the
preceding species are unequal, elongated and each pair conjugated by a groove.
Level: Middle Suessonian.
Locality: Gebel Deir-el-Bahari near Luxor.
GISOPYGUS ZITTELI de Loriol (sub Rhynchopygus).
Syn.: Rhynchopygus Zitteli de Loriol, Eocene Echinoideen aus Aegypten und der
libyschen Wüste, p. 18, pl. II, fig. 11, 1881.
“
“
K. A. Zittel, op. cit., p. CIV and CV, 1883.

Test regularly oval, without truncated rostrum behind. Ambulacral areas
narrow, short, whose poriferous zones are very close together, tapering at the end
and nearly closed. The less developed pores are nevertheless conjugated,
according to the magnified figure 9 c. The posterior petals are a little longer than
the anteriors. The posterior interambulacral area is swollen between the
ambulacra and its end slightly covers the periproct. This is rather low and opens a
little above the base.
Level: Upper Suessonian, beds with Fabularia Zitteli.
Localities: Minieh, Gebel Drounka near el-Syout (Zittel). Wadi Gamous
opposite Rodah (R. Fourtau).

GISOPYGUS SIUTENSIS de Loriol (sub Rhynchopygus).
Syn.: Rhynchopygus Siutensis de Loriol, Eocene Echinoideen aus Aegypten und der libyschen
Wüste, p. 19, pl. II, fig. 12, 1882.
“
“
K. A. Zittel, op. cit., p. CV, 1883.

Size of species smaller than the others, but more elevated, with the dorsal
surface nearly in the form of a roof. It is represented by a single incomplete
individual. The ambulacra are wide and the pores elongated. The posteriors are
longer than the others and slightly divergent. The peristome is not very distinct.
The periproct is unknown, so that this specimen makes only a provisional part of
the genus Gisogypus.
Level: Upper Suessonian, beds with Fabularia Zitteli.
Locality: Gebel Drounka near el-Syout.

PYGORHYNCHUS GRANDIFLORUS Mayer-Eymar, 1898.
Syn.: Pygorhynchus grandiflorus Mayer-Eymar, Neue Echiniden aus den Nummuliten-Gebilden
Aegyptens, Vierteljaresschrift der Naturf. Gesellsch. in Zurich, p. 3, pl. m, fig. 5, 1898.

Species based on a single specimen. The form is nearly circular, widely oval,
not very elevated on the upper part, with round and thick edge. Ambulacral petals
protruding. Periproct transverse at the top of posterior surface. We see neither the
peristome nor the ambulacral pores.
Level: Upper Suessonian (Londinian II of Mayer).
Locality: Minich.

ECHINANTHUS ZITTELI de Loriol, 1881.
Syn.: Echinanthus Zitteli P. de Loriol, Eocenc Echinoideen aus Aegypien und der libyschen Wüste,
p. 19, pl. m, fig. 1–2, 1881.
“
“ K. A. Zittel, op. cit., p. CXXIV, 1883.

Large species of the type E. scutella Lam., but it is distinguished by its more
elongated form, its more unequal and longer petals, its smaller peristome.
Level: Bartonian, beds with Numm. Fichteli and Clypeaster Breunigii.
Locality: To the east of Syouah, Aradj.

ECHINANTHUS LIBYCUS de Loriol, 1881.
Syn.: Echinanthus libicus P. de Loriol, Eocene Echinoidcen aus Aegypten und der libyschen
Wüste, p. 21, pl. m. fig. 3, 1881.
“
“
K. A. Zittel. op. cit., p. CXIX, 1883.

Species still larger than the preceding, oval, elongated, with the dorsal surface
swollen, with very small peristome and periproct.
Level: Lutetian.
Locality: Libyan desert between Aradj and Birket Sittreh.

PYGURUS NUMMULITICUS Mayer-Eymar, 1898.
Syn.: Pygurus nummuliticus Mayer-Eymar, op. cit., p. 5, pl. m, fig. 3, 1898.

Another nummulitic echinoid related to a Jurassic genus. The fragment that
concerns it and that Mayer-Eyman has very kindly sent to us has three ambulacral
petals, of which the posterior two are spear-headed. The rest of the test does not
exist. The preserved part has been washed with acid that has destroyed the
ornamentation. However, looking it with a good magnifying glass, we recognize
here and there in the interambulacral traces of large tubercles. Mayer himself has
marked with a pen, between the two posterior ambulacra, traces of a peripetalous
fasciole that reproduces the figure. There is no fasciole in the Cassidulidae. Mayer
knows this without doubt as well as I. It is a fragment of Euspatangus that he has
designated under the name Pygarus.

Genus BOTHRIOLAMPUS Gauthier, 1898.
Syn.: Pliolampas (pars) Thomas and Gauthier, Échinides recueillis dans la région des hauts
plateaux de la Tunisie, p. 97, pl. VI, fig. 7–9, 1889.

Test of medium size or small with a very nearly oval periphery, swollen very
regularly on the dorsal surface and subkeeled behind the apex, more or less
cushioned or flat on the ventral surface. Apex eccentric in front.
Apical system has four genital pores arranged in a trapezoid between which
develops the madrepore bodies. The very small five ocular pores occupy the
exterior corners.
Ambulacral petals more or less developed, with linear or subaxial pores in the
external rows, nearly round in the internals. The pairs are ordinarily dense and
rather numerous. All the petals are alike.

Peristome in a slight depression of the test, pentagonal, wider than long,
surrounded by a very marked floscelle and interambulacral bourrelets.
Periproct oval in the antero-posterior axis, located on the ventral border at the
end of a not very pronounced rostrum that ends the posterior surface, more visible
from below than above. Granulation common to the family of Cassidulidae
This genus by its general form and position of the periproct completely
resembles Pliolampas Pomel. It is distinguished by its finer granulation, its denser
pairs of pores in the ambulacral petal, and especially by its peristome that is
pentagonal, wider than long, while in Pliolampas, it is pentagonal, longer than
wide. The differences. the only ones that can be seen, appear to be of little value
and more specific than generic. I was wrong myself when I described Pliolampas
tunetana collected by Thomas in Tunisia. I noticed then the differences I just
stated. It is not without great hesitation that I have generically combined the
Eocene species of Tunesia to a Miocene type described by Pomel. It seemed to
me at that time that the distinctive characters were not sufficient to establish
another genus. Since then I have recognized in an incontestable manner that the
Pliolampas derive from Echinanthus (Desor) and are Miocene. I have had proof
in collecting in the Miocene at the edge of a pool of Lavaldue (mouths of the
Rhone). Echin. Meslei, large specimens whose periproct has the regular form of
Echianthus. The others, a little less elevated have the anus descending a little,
then bypassing the edge, to the point that some certainly belong to the same
species are the true Pliolampas16. The transition is manifest. On the other hand, it
also has been observed by Pomel. Bothriolampas is Eocene and derived from
Bothriopygus d’Orbigny (non Pomel). Already, in the species collected in Algeria
in the last layers of the Chalk, the posterior edge has a tendency to thin and the
periproct, instead of being in the middle of the posterior surface, rather often
descends lower. More than fifteen years ago, in my personal collection, I made
two series of numerous specimens that I possess of Bothriopygus Coquandi
Cotteau that I keep separate in two boxes although attributing them to the same
species. Some have the periproct regularly placed in the middle of the posterior
edge. The others have it lower, bypassing the edge and nearly at the ventral
surface. If I compare the latter to the specimens from Egypt that I am going to
describe, some are true Bothriolampas, the transformation hesitating at the end of
the Cretaceous period, is completely brought about in the Eocene terrain, where
we no longer encounter Bothriopygus.
The Cretaceous genus Pygurostoma Cotteau and Gauthier that I have used for
a group of echinoids collected by de Morgan in the Louristan17 (Persia) has rather
apparent relations with my Eocene type. The form, much larger, is also oval and
the periproct occupies nearly the same position. We should not however confuse
the two genera. On the dorsal surface, the Pygurostoma have with ambulacral
petals, spearhead shaped, nearly closed at the end, with more developed pores and
all linear. The dorsal part completely lacks the keel. Consequently, there is no
posterior rostrum. The periproct, relatively small, elongated, narrow opens in a pit
16

See Cotteau, Pérou and Gauthier, Échinides fossiles de l'Algérie, fasc. x, p. 187.
Cotteau and Gauthier, Echinides de Louristan, in de Morgan, Mission Scientifique en Perse,
volume III, part II, p. 51, 1895.
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half below and half above the posterior edge. The peristome with its large
interambulacral protuberances and its floscelle as developed as that of the true
Pygurus gives the ventral part a very different physiognomy. My new genus has
for the moment two distinct species: Bothriolampas tunoetana described in 1889
under the generic name of Pliolampas and B. abundans that I am going to
describe.

BOTHRIOLAMPAS ABUNDANS Mayer-Eymar (sub Pygorhynchus), pl. I. fîg. 9–
12.
Syn.: Pygorhynchus abundans Mayer-Eymar, Revision der Formenreihe der Clypeaster altus,
Vierteljahresschrift der Naturf. Gesellsch. in Zurich, p. 1. 1897.

Dimensions : Length ……. 33–38 millimeters
Width ……... 21–30 millimeters
Height …….. 17–16 millimeters.
Species of medium size, nearly oval, very slightly truncated in front,
subrostrate in back, having its greatest height sometimes near the apical system
sometimes behind to 2/3 of the length and its greatest width in the second half of
the posterior interambulacral pairs. Dorsal surface swollen, moderately elevated
in front, without a very pronounced dorsal keel, blunt instead of sharp and on each
side a line of swollen nodules. This double nodular line also exists in the lateral
interambulacrals, and much less accentuated in the anteriors. Edge cushioned. The
nodules continue ventrally to the edge of the peristomal floscelle, protruding and
often more than on the dorsal surface. The test is depressed in the mouth region.
Apex eccentric in front 11/23.
Apical system rectangular, with the madreporic body in the middle and the
four genital pores occupying the corners without appearing to have distinct plates
that is the most common in the Cassidulidae. The five ocular pores are very small.
Ambulacral areas superficial, all alike. Petals narrow, sort, the three anteriors
the same length, the posteriors a little longer, with three or four pairs of pores in
addition extending scarcely 2/3 the total length of the test. Poriferous zones very
narrow, have dense and rather numerous pairs of small unequal pores, the
internals round, the externals oblique and oval. We count approximately 24 pairs
per series in the petals of the trivium and 28 in those of the bivium. The interzonal
space, very slightly protruding, is nearly as wide as the two poriferous zones
combined. The total width of the petals does not exceed 2 ½ millimeters.
Peristome eccentric in front, in the anterior third, pentagonal, wider than long,
with medium interambulacral bourrelets, and phyllodes in four rows of pores at
the end of the ambulacral areas. — Periproct oval, cutting the posterior edge,
below a small rostrum formed by the dorsal keel that makes it invisible from
above.
Tubercles common to the family of Cassidulidae, very fine and dense on the
dorsal surface, a little larger below.

In comparing B. abundans to B. tenetana, we find very obvious differences in
the specific characters. The Egyptian species is more elongated relative to its
width. It has ambulacral petals much shorter and narrower and finer tubercles.
The Tunisian species does not have swollen nodules in the interambulacral areas.
Its peristome is more widely open.
Level: Lower Suessonian.
Locality: Gebel Garai near Aswan.

ECHINOLAMPAS AFRICANUS de Loriol, 1880.
Syn.: Echinolampas africanus P. de Loriol, Monographie des Échinides nummulitiques de
l'Egypte, p. 30, pl. III. Fig. 1—pl, IV, fig. 5–6, 1880.
“
“
P. de Loriol, Eocene Echinoideen, etc. p. 28, pl. VII, fig, 1, 1881.
“
“
Cotteau, Paléontologie française, terre êocène, v. II. p. 748, pl.
380, fig, 8–6, 1894.
“
“
Zittel, op. cit.. p. CIV, CXV, CXIX, 1888.
“
“
Fourtau, Note sur la stratigraphie du Mokattam, Bull. Soc. Géol.
de France. third series, volume XXV, p. 210, 1897.

Large species approaching Conoclypeas by is wide and long ambulacra, but
distinguished by its peristome with well-developed phyllodes and can no longer
be confused with Conoclypeus since we know that they have jaws.
I have collected it at Sinai in Wadi Feiran near its mouth some specimens that
have some differences with the type described by Loriol. These differences are
however not great enough to make new species. At most we can indicate them as
simple varieties.
Level: Lutetian I and II.
Localities: Beni-Hassan and Aradj (Zittel) Mokattam. Plateau of the pyramids
of Giza and Garet Beyrich! (sic) to the southeast of Cairo18 (Mayer-Eymar), Wadi
Hof near Helouan. — Wadi Feiran and Gebel Araba (Sinai) (R. Fourtau).
Collections: Museums of Stuttgart, Munich, Zurich, School of Medicine of
Kasr el-Aïny at Cairo, Museum of Paris, Cotteau, de Loriol, Fourtau, Pasquali and
Gauthier.
We also find E. africanus in Tunisia.

ECHINOLAMPAS FRAASI de Loriol, 1880.
Syn.: Echinolampas Fraasi P. de Loriol, Monographie, etc., p. 86, pl. V. fig. 1, 1880.
“
“
P. de Loriol, Eocene Echinoideen, etc., p. 23, pl. VII, fig. 1, 1881.
“
“
Cotteau, Paléontologie française, volume II, p. 166, 1890.

18

Mayer having forgotten to attach a map with his nomenclature of the Garets that he scattered on
the desert on the two sides of the valley of the Nile, it is difficult for me to indicate clearly the
locality. However, I believe that Garet Beyrich is the mound southeast of Cairo known to the
indigenous by the name of Ouarchet el-Rifaï opposite the Arab village of Bassatin.

This species collected by Fraas had been reported by him as Conoclypeus
conoidus while holding some reservations. One can easily distinguish it by the
periproct that is transverse instead of being longitudinal and by the peristomial
bourrelets that do not protrude very much and are unequal, without speaking of
the presence of very pronounced phyllodes.
Level: Lutetian I, beds above the level with Lobocarcinus Paulino
Wurtembergicus.
Localities: Mokattam. Beni-Hassan (Zittel). Plateau of the pyramids of Giza.
Collections: Museums of Stuttgart, Munich, Zurich and Turin, Museum of
Paris, School of Medicine of Kasr el-Aïny, Cotteau, de Loriol, Fourtau, Pasquali,
Gauthier.

ECHINOLAMPAS OSIRIS (Desor) de Loriol, 1880.
Syn.: Conoclypeus Osiris Desor, Catalogue raisonné des Échinides, p. 109, 1847.
“
“ Desor, Synopsis des Echinides, p. 821, 1857.
Echinolampas Osiris P. de Loriol, Monographie, etc., p. 37, pl. VI, fig. 1, 1880.
“
“
P. de Loriol, Eocene Echinoideen, etc., p. 21, pl. IV, fig. 1, 1881.
Echinolampas Osiris Cotteau, Paléontologie française, Eocène, v. II, p. 157. 1890.
“
“
R. Fourtau, Note sur les Sismondia, etc., Bull. Instit. Egypt. fasc. 3.
1897.

Species of the same group as the preceding with a base widely oval, dorsal
surface elevated and convex, a little conical at the culminating point. Ambulacra
long and wide, unequal, superficial. Granulation quite particular.
Level: Lutetian.
Locality: Montradan19 (Egypt, according to Desor), Negba to the east of the
oasis of Béharieh.
Collections: Museum of Paris, Museums of Turin, of Munich and of
Zurich.

ECHINOLAMPAS PERRIERI de Loriol, 1880.
Syn.: Echinolampas Perrieri P. de Loriol. Monographie, etc., p. 89, pl. V, fig. 2, 1880
“
“
P. de Loriol, Eocene Echinoideen, etc., pl. 25, fig. VII, fig. 2–8,
1881.
“
“
Thomas and Gauthier, Description des Echinidies recueillis dans
la région des hauts plateaux en Tunisie, p. 95, 1889.
“
“
Cotteau, Paléontologie française, Eocène, v. II. 126, 1890.

Species of rather large size, much shorter than the preceding, periphery very
regularly oval. Dorsal surface very depressed and uniformly convex. Ambulacra
with two sides, apex at 45/100 of the length. Peristome relatively small, eccentric
19

Regarding Montradan, I have made the observation (op. cit.) that this is not an Arab name, but
as B. Osiris is found at the Geological Regio Museo Turin sent by Clot bey to Bellardi, there is all
reason to believe that Montradan is nothing other than Mokattam poorly written by whomever sent
the type to Desor.

forward, pentagonal, not very sunken, surround by an apparent floscelle.
Inframarginal periproct located very near the edge.
Level and localities. Upper Suessonien. Vicinity of Thèbes (M. Husson).—
Lutetian I, Beni-Hassan (Zittel), Wado Hof near Hélouan20 (Cramer). Mokattam.
Plateau of the pyramids of Giza (R. Fourtau). — Bartonien (?) to the east of the
Oasis of Syouah between Aïn Tagebirt and Rharten, beds with Xam. Fichteli
(Zittel).
Collections: Museums of Zurich and of Turin. P. de Loriol, Fourtau.

ECHINOLAMPAS AMYGDALA Desor 184-7.
Syn.: Echinolampas amygdala Desor in Agassiz and Desor, Catalogue raisonné des Échinides, p.
106, 1847.
“
“
P. de Loriol, Monographie, etc., p. 40, pl. VI, fig. 2–8, 1880.
“
“
Cotteau, Paléontologie française, v. II, p. 169, 1890.

This species is easily distinguished by the perfect oval of is form, its dorsal
surface nearly parallel to the ventral and the uniform roundness of its periphery.
Levels and localities: Middle Suessonien, Gebel Drounka near el-Syout and
Arabic chain 15 kilomètres to the east of Esneh (Mayer-Eymar). — Lutetian I,
Mokattam (N. A Naville). The type has been reported by Lefebvre with the label
Nummulitic terrain of Egypt.
Collections: Museum of Paris, Museum of Zurich, P. de Loriol.

ECHINOLAMPUS GLOBOLUS Laube, 1867.
Syn.: Echinolampas globulus Laube, Beiträge zur Kenntniss der Echinodermen des
vincentinischen Tertiärgebietes, Sitzungsb. der Wiener Akad. vol.
LVI. First part, p. 239, 1867.
“
“
P. de Loriol, Monographie, etc., p. 42, pl. VII, fig. 1–5. 1880. —
(See this work for the complete synonymy.)
“
“
P. de Loriol, Eocene Echinoideen, etc., p. 26, pl. III, fig. 4, 1881.

This species appears to be equally distributed in all the Eocene of Egypt. It
is rather near E. ellipsoidalis d’Archiac, but its ambulacra are notoriously wider.
The profile of its dorsal surface is less horizonal and more sloping. Its ventral
surface is less depressed around the peristome and not swollen on the plastron.
Levels and localities: Middle Suessonian. Vicinity of Luxor (Delanoue),
Gebel Drounka near el-Syout (Fraas). —Lutetian I and II, Mokattam (A.
Pasquali). Section of Orta to the south of Gebel Àlirar21 (Cramer), plateau of the
pyramids de Giza (E. Lecoffre). — Bartonian — Aradj (Zittel).
20

de Loriol (op. cit.) indicates the locality as “Wadi Hoh near Messouan”: there are two
misprints here that we have had to correct. The locality is reestablished as Wadi Hof near Hélouan.
21
P. de Loriol indicated on the word of Cramer the locality known as “Montagne Rouge”, in
Arabic Gebel Ahmar. Gebel Ahmar, being a spike of quarazite dating from the Pleistocene period,
cannot contain Eocene echinoids. The true locality that we indicate is the bed of Eocene limestone
'.

ECHINOLAMPAS CRAMERI P. de Loriol, 1880.
Syn.: Echinolampas Crameri P. de Loriol, Monographie, etc., p. 44, pl. VI, fig. 4–10, 1880.
“
“
P. de Loriol, Eocdne Echinoideen, etc., p. 32, pl. III, fig. 8, 1881.
“
“
Cotteau, Paléontologie française, Eocéne, v. II, p. 158, 1890.
“
“
R. Fourtau, Les bancs à Callianassa d'Egypte, Bull. Inst. Egypt, fasc.
3, 1897.

Rather variable form, but always of small size. Peristome eccentric forward,
rather large, transverse, slightly pentagonal and sunken. Periproct large, oval,
transverse, completely marginal, even truncating the posterior rostrum.
Level: Lutetian II (according to Mayer-Eymar) with Thagastea Luciani.
Locality: Wadi el-Tih, Bir Moussa (Player) Gebel Ghiouchy, Sikket elDabban.

ECHINOLAMPAS ASCHERSONI de Loriol, 1881.
Syn.: Echinolampas Aschersoni P. de Loriol, Eocene Echinoideen, etc., p. 28, pl. VIII, fig. 2,
1881.
“
“ K. A. Zittel, op. cit., p. CXXX, 1883.
“
“ Cotteau, Paléontologie française, Eocène, v. II, p. 100, 1890.

A single specimen known, collected by Professor Anderson on the route of the
caravans between Fayoung and oasis of Beliarieh.
Level: Lutetian I.
Locality: Hammamat el-Kadi (Zittel).

ECHINOLAMPAS SUBCYLINDRICUS Desor, 1853.
See for the synonymy of our species that is also found in the Vicentin, P. de Loriol, Eocene
Echinoideen, etc., p. 29, pl. IV. fig. 2–4.

This species, which is also found in Vicentin, was collected to the east of the
desert of Syouah, in white limestone with Nummidites Gizehensis.

ECHINOLAMPAS LIBYCUS de Loriol, 1881.
Syn.: Echinolampas libyens P. de Loriol, Eocene Echinoideen aus Aegypten und der libyschen
Wüste, p. 31, pl. V, fig. 1, 1881.
“
“
Cottean, Paléontologie française, p. 160, 1890.
on which rests Gebel Ahmar (cf. R. Fourtau, Stratigraphie du Mokattam, Bull. Soc. Géol. de
France, 3e série, tome xxv, p. 228, fig. 1, 1897).

Very large species, oval, tapering in front, with long ambulacral petals,
unequal. Poriferous zones narrow, unequal. Upper dome of average height. —
Five specimens.
Locality: To the east of the oasis of Syouah with the preceding species.

ECHINOLAMPAS AMYGDALINA Mayer-Eymar, 1898.
Syn.: Echinolampas amygdalina Mayer-Eymar, op. cit.. p. 4. pl. III, fig. 4, 1898.

This is the variety of E. globulus (minor) described and figured by de Loriol
(Eocene Echinoideen, etc., p. 27, pl. III, fig. 4–7.
Level: Middle Suessonia.
Locality: Libyan chain at 15 kil. To the west of Esneh (Mayer).

Echinolampas Miniehensis Mayer-Eymar, 1898.
Syn.: Echinolampas Miniehensis Mayer-Eymar, op. cit., p. 4. pl. IV. fig. 1. 1898.

Species of medium size, oval, moderately swollen on the dorsal surface,
and little narrower in front than behind. Apex eccentric in front. Ambulacral
petals wide and long, slightly swollen in the in the interzonal space.
Level: Upper Suessonien (Londinian II of Mayer)
Locality: Minieh.

ECHINOLAMPAS PRAECEDENS Mayer-Eymar. 1898.
Syn.: Echinolampas praecedens Mayer-Eymar, op. cit., p, 4, pl. IV, fig. 2. 1898.

This species is represented by only a single specimen. Despite its larger size
and slightly gibbose form at the apex, the type appears to us very near E.
amygdalina that we encounter in the same locality and at the same level.
Level: Middle Suessonian (Londinian I of Mayer).
Locality: Libyan chain 15 kilometers to the west of Esneh (Mayer-Eymar).

CASSIDULUS AMYGDALA Desor. 1853—?.
Syn.: Cassidulus amygdala Desor, Archives des sciences physiques et naturelles, volume XXIV.
p. 143.

Mayer-Eymar has attributed to this species a deformed specimen, poorly
preserved, of which we see clearly only the posterior part. Apical system a little
eccentric in front. The posterior part slopes more rapidly than is indicated in the

figures given by de Loriol in Echinologie Helvétique (p. 49, pl. III, fig. 5–6). — It
is moreover up to now the only Cassidulus collected in Egypt.
Level: Middle Suessonien (Londinian I of Mayer).
Locality: Libyian at 15 kilometers to the west of Esneh. — A. Ybert (Swiss)
C. amygdala belongs to the Lutetian I.

CARATOMUS LONDINIANUS Mayer-Eymar, 1898.
Syn.: Caratomus londinianus Mayer-Eymar, op. cit., p. 6, pl. IV, fig. 3, 1898.

Small species, subpentagonal, rather elevated, convex on the upper part.
Apical system eccentric in front. Ambulacral petals very distinct. The pores are
rounded and arrange in not very dense pairs. Periproct triangular, under the small
posterior rostrum. Peristome poorly preserved.
This is first time that we have found ourselves in the presence of a true
Tertiary Caratomus, because that which Cotteau has named C. Le Honi does not
belong to this genus. The two specimens of Mayer resemble more C. rostratus
Agassiz from the Cenomanian and still closer to C. trigonopygus Desor. They
have, like the latter, very visible petals, which is rare in this genus. The periproct
is triangular. They are scarcely distinguishable except by their slightly more
elevated test.
Level: Upper Suessonien (Londinian of Mayer).
Locality: Gebel Drounka near el-Syout.

HEMIASTER PELLATI Cotteau, 1863.
Syn.: Hemiaster Pellati Cotteau, Échin. foss. des Pyrénées, p. 117, pl. VI, fig. 7–9.
“
“ de Lorîol, Monographie, etc., p. 46, pl, VII, fig. 6, 1880.

de Loriol has referred to this species a single specimen, incomplete, broken
anteriorly, collected at Mokattam by Delanoue. The form of the Egyptian
specimen is more elevated and narrower than that of Pyrenees type. de Loriol
states he sees only two genital pores in the system. Afterwards, Cotteau (Paléont.
franç, terr. tert., Éocène, I, p. 419) combined his type specimen with Ditremaster
nux Munier-Chalmis and placed in synonymy the Egyptian specimen that he
considers identical to his and that must take the name of Ditremaster nux.
Collection: Museum of Paris.

HEMIASTER ARCHIACI de Loriol, 1880.
Syn.: Hemiaster Archiaci de Loriol, Monographie, etc., p. 48, pl. VII, fig. 7–8.
Trachyaster Archiaci Cotteau, Paléontologie française, terrains tertiaires. volume 1. p. 407, 1887.

Small species, very elevated, subglobulose, confused by Deanoue and
d’Archiac22 with a species from the London clay, from which it is easily
distinguished by its more elevated form posteriorly, more rounded anteriorly and
by its more superficial ambulacral pairs. Cotteau included it in the genus
Trachyaster, Tertiary type that is distinguished from Hemiaster by its more
swollen form and by the development, in the apical system, of the madrepore
body that separates the genital plates and leaves the system. This last character is
not noted by de Loriol and Cotteau does not speak of it while attributing the
species to the genus Trachyaster.
Level: Middle Suesonian.
Locality: Vicinity of Luxor.
Collection: Museum of Paris.

HEMIASTER SCHWEINFURTH de Loriol. 1881.
Syn.: Hemiaster Schweinfurth de Loriol, Eocene Echinoideen, etc., p. 34, pl. VIII. fig. 3, 4, 5,
1881.
Ditremaster Schweinfurth Cotteau, Paléontologie française, Eocene, v. I, p. 428, 1887.

This species, having only two genital pores in the apical system, enters into
the genus Ditremaster Munier-Chalmas that was still not established at the period
when de Loriol had studied and described it.
Level: Lower Suessonian.
Locality: Very abundant in the marl beds of El-Gouch Abou Saïd to the west
of Farafrah.
Collection: Museum of Munich (Zittel).

PALAEOSTOMA ZITTELI de Loriol, 1881.
Syn. Palaeostoma Zitteli de Loriol, Eocene Echinoideen, etc., p. 33, pl. VIII, fig. 1, 1881.

The genus Palaestoma Lovén is distinguished from Hemiaster by its
peristome that, instead of being labiated in front, takes a pentagonal form without
any protrusion. The species described by de Loriol is of small size. It has a weak
peripetal fasciole. It is distinguished from Hemiaster only by the form of its
peristome. The apical system is very eccentric behind. We have not distinguished
the pores.
Level: Lower Suessonian.
Locality: Nekeb, to the east of the oasis of Farafrah.
Collection: Museum of Munich (Zittel).

22

Delanoue and d'Arehiac, Note sur la constit. géol. des environs de Thebes, Hemiaster
Bowerbanki. Comptes-rendus de l'Acad. des Sciences, vol. LXVII, p. 706.

BRISSOPSIS ANGUSTA Desor, 1847.
Syn.: Brissopsis angusta Desor, Catalogue raisonné des Échinides, p. 121, 1847.
“
“
Desor, Synopsis des Echin. foss., p. 379, 1857.
”
“
de Loriol, Monographie, etc., p. 49, pl. VIII, fig. 9, 1880.
“
“
Cotteau, Paléontologie française, Éocene, I, p. 202, 1886.

A single specimen, the type described by Desor, exists in the Museum of Paris
with the label of Lefebvre: “Nummulitic of Egypt”.
I cannot under these circumstances give more precise indications of level and
locality until we receive new specimens.
Collection: Museum of Paris.

BRISSOPSIS LORIOLI Bittner (sub Toxobrisus), 1880, pl. I, fig. 3–4.
Syn.: Toxobrissus Lorioli Bittner, Beträge sur Kenntniss altertertiärer Echinidenfaunen der
Südalpen, p. 102, pl. IV, fig. 7–8, 1880.

Dimensions of our specimen: Length ……….. 26 millimeters
Width ………... 20 millimeters
Height ……….. 17 millimeters
Individual of oval form, a little more tapered in back than in front, and
truncated at its two ends. The posterior part a little thicker than the anterior part.
The greatest width is in the middle. Cushioned ventral surface, swollen in the
region of the plastron. Apex slightly eccentric in front.
Apical system with four genital pores close together with the madreporite
body separating the posterior plates and prolonged backwards.
The unpaired ambulacrum is not sufficiently visible for description.
Anterior paired ambulacra divergent, the petaloid part embedded in grooves
three and a half millimeters wide of moderate depth. Poriferous zones rather wide,
formed of elongated pores. There are from 18 to 20 pairs in each zone. But the
anterior series has 9 atrophied pairs leaving the summit. Posterior petals less
divergent, slightly curved outside towards their ends, a little longer than the
anteriors, having 20 pairs of pores, of which about ten atrophied ones in the
posterior series.
Peristome oval, transverse, separated from the edge by 10 millimeters.
Periproct transverse, opening above the posterior surface. Fascioles not very
visible on our single very poorly preserved specimen.
The Egyptian type appears to us to refer very clearly to the species that Bittner
described under the name of T. Lorioli. The dimensions of the test and the
physiognomy of the specimen are exactly the same in the type coming from the
Vicentian Alps. The only difference that it is possible to see is that the number of
atrophied pairs in the anterior petals is greater in the Egyptian specimen, 9 instead
of 4, while the posterior petals are exactly the same. We do not believe that the
difference that we report can prevent uniting the type of Mokattam to the type of
the southern Alps because this character is rather variable, and all the other details

agree perfectly. The presence of B. Lorioli in Egypt raises to 8 the number of
species common to this region and to Vicentin. Bittner strongly criticized us three
or four years ago for having said that the genus Toxobrissus Desor falls into
synonymy with Brissopsis Agassiz and should be suppressed. He alleged that the
genus Brissops has for type B. lyrifera Forbes and that the genus Toxobrissus was
established on Br. concentrica Wright. We do not ignore this. But as there are no
distinctive generic characters these two echinoids, the genus Toxobrissus
appeared to us and still appears to us superfluous. Desor had founded it based on
this particularity that in the posterior ambulacra there are pairs of atrophied pores
and that the petals are very close together. But it suffices to take a Brissopsis
lyrifera in order to see immediately that these two details exist there. The end of
the posterior petals is not arched, it is true. But who would maintain that a nearly
insignificant curve at the end of the posterior petals is a character sufficient to
constitute a new genus? Moreover, we are not the ones who receives the credit of
having made the first observation. It belongs completely to our honored colleague
and friend P. de Loriol who for a long time has shown how vain is the difference
that we had wanted to establish between the two genera. Most echinologists have
recognized the correctness of his remarks on this subject. Even Pomel, who had
maintained the genus Toxobrissus in his Classification méthodique, had to
recognize his error. He has given to Brissopsis all that he had attributed to the
genus of Desor and he has created, for the species that he had included in the
genus Brissopsis, the genus Brissoma that does not appear indispensable to us.
Level: B. Lorioli has been encountered in Egypt in the Upper Lutetian.
Locality: Mokattam (Gebel Emarab near the wadi el-Tih) (R. Fourtau).
Collection: R. Fourtau.

ANISASTER GIBBERULUS Michelin [sub Hemiaster).
Syn.: Hemiaster gibberulus Michelin, in collect.
Periaster subglobosus Fraas, Aus dem Orient, Würt. Jahreshefte, p. 278, 1867.
Agasszia gibberula
Cotteau. Echin. nouv. et peu connus, 1st series, p. 193, pl. XXVII, fig.
3–7, 1875.
“
“
de Loriol, Monographie, etc., p. 51, pl. VIII, fig. 1–7, 1880.
“
“
de Loriol, Eocene Echinoideen, etc., p. 36, 1881.
Aniaster confusus
Pomel, Note sur Echinides du terrain éocene, Bull. Soc. Géol. de
France, 3rd series, v. XIV, p. 608, 1886.
Aniaster gibberulus
Cotteau, Paléontologie française, Eocène, v. I, p. 879, 1887.

This echinoid, of which all the world today has specimens, has been the
object of much discussion. It is a type very near Agassizia and for which it was
not absolutely indispensable to create a new genus.
Level: Lutetian II.
Localities: Wadi el-Tib, Gebel Ammounah, section of el Orta behind Gebel
Alimar, Mokattam. Gebel Kibli el-Ahram.
We also encounter this species in Tunesia, at Gebel Trozza. Specimens in
poor state have been collected by R. P. Ohrwalder in the vicinity of Souakim and
sent by him to our colleague A. Pasquali.

LINTHIA DELANOUEI de Loriol, 1880.
Syn.: Linthia Delanouei de Loriol. Monographie, etc.. p. 53. pl. VII, fig. 12.
“
“
de Loriol, Eocene Echinoideen, etc., p. 36, pl. III, fig, 6, 1881.
“
“
Cotteau, Paléontologie française, Eocéne, v. I, p. 264, 1886.

This beautiful species is near L. Orbignyana Cotteau, but it differs by its less
orbicular form, less notched in front, its dorsal surface more swollen, its anterior
ambulacral pairs less divergent with the poriferous zones composed of more
numerous pore pairs, its posterior ambulacra closer together, relatively longer and
arched, finally by its very pronounced anal area.
Level: Middle Suessonian.
Localities: Gebel Der near Esneh. — Vicinity of Luxor. — Gebel Korardan
near Guirgueh.
Collections: Museum of Paris, Museum of Munich.

LINTHIA CAVERNOSA de Loriol, 1880.
Syn.: Linthia cavernosa de Loriol, Monographie, etc., p. 55, pl. VIII, fig. 8–10.
“
“
de Loriol, Eocene Echinoideen, etc., p. 41, pl. VIII, fig. 7, 1881.
“
“
Cottean, Paléontologie française, Eocène, v. I, p. 265, 1886.

Distinguished from L. latisulcata by its shorter posterior ambulacra, from L.
Orbignyana by its narrower and more sunken ambulacra. The posteriors are more
divergent. Moreover, the dorsal surface is less swollen and the anterior groove
deeper.
Level: Middle Suessonian, beds with operculines.
Localities: El-Aouhi near Edfou. — Gebel Fatira near Luxor, Gebel Oum elKenneiem (oasis of Chargeli).
Collections: Museum of Paris, Museum of Munich.

LINTHIA LATISULCATA Desor (sub Periaster), 1857.
Syn.: Hemiaster latisulcatus Lesor, Catal. rais., p. 125, 1847.
Periaster latisulcatus Desor, Synopsis des Échin. foss., p. 387, 1857.
Linthia latisulcata
de Loriol, Monographie, etc., p. 57. pl. VIII, fig. 11, 1880.
“
“
Cotteau, Paléontologie française, etc., v. I, p. 263, 1886.

The description given by de Loriol refers to a plaster mold of a specimen
brought back by Lefebvre with the label “Nummulitic of Egypt”. The original has
been lost in any case. de Loriol did not have it between his hands.
Collection: Museum of Paris.

LINTHIA NAVILLEI de Loriol, 1880.
Syn.: Linthia Navillei de Loriol, Monographie, etc., p. 58, pl. VIII. fig. 12, 1880.
“
“ de Loriol, Eocene Echinoideen, etc., p. 40, pl. IX, fig. 7, 1881.
“
“ Cottean, Paléontologie française, Eocène, v. I, p. 266, 1886.

Genus established by de Loriol in 1880 on a slightly worn specimen and on
the general aspect of is appearance. Afterwards, in 1881, other specimens brought
back by Zittel have confirmed his diagnosis.
Localities and levels: Lutetian I, Mokattam (the type). — Gebel Drounka near
el-Syout, beds with alveolines. (Upper Suessouian) (Zittel).
Collections: P. de Loriol, Zittel.

LINTHIA ARIZENSIS d'Archiac (sub Hemiaster), 1859.
Syn.: Hemiaster Arizensis d'Archiac, Bull. Soc. géol. Fr., 2nd series, v. XVI, p. 804, 1869.
Periaster Arizensis Cotteau, Echin. foss. des Pyrénées, p. 120, pl. I, fig. 11–12, 1863.
Linthia Arizensis
de Loriol, Monographie, etc., p. 60, pl. VII, fig. 10–11, 1880.

Species near L. Biarritzensis Cotteau, but its anterior groove is narrower,
shallower, the edge less notched and less swollen on its dorsal surface.
Level: Londinian I.
Locality: Vicinity of Luxor.
Collection: Museum of Paris.
LINTHIA ASCHERSONI de Loriol, 1881.
Syn.: Linthia Aschersoni de Loriol, Eocene Echinoideen, etc., p. 37, pl. IX, fig. 1–4, 1881.
”
“
Cotteau, Paléontologie française, Eocène, v. I. . 226, 1880.

Species of medium size, subcircular, a little longer than wide, moderately
swollen on the upper part, nearly flat ventrally. Central summit.
Level: Middle Suessouian.
Locality: El-Gouch Abou Saïd, to the west of Farafrah; Gebel Der near
d'Esneli.
Collection: Zittel.

LINTHIA ESNEHENSIS de Loriol, 1881.
Syn.: Linthia Esnehensis de Loriol, Eocene. Echinoideen, etc., p. 89, pl. IX, fig. 5–6. 1881.
“
“
Cotteau, Paléontologie française, Êocene, v. I, p. 267, 1886.

Species of moderate size, near Linthia subglobosa and inflata, from which it is
distinguished by its more sloping anterior part, by its apical system eccentric
behind, by its narrower posterior part.
Level: Middle Suessouian.

Locality: Gebel Der near Esneh.
Collection: Zittel.

PERICOSMUS PASQUALII Gauthier, 1898, pl. II, fig, 1–2.
Dimensions: Length …… 76 millimeters
Width …… 77 millimeters
Height ….. 38 millimeters
Species of large size, a little wider than long, rather elevated, swollen, nearly
uniformly domed on the dorsal surface. Edge rounded, thick, interrupted in front
by a deep notch of the unpaired grove. Convex ventrally. Posterior surface
truncated, subtriangular. Apex slightly eccentric in front, 35/76.
Apical system in a depression, insufficiently preserved on our single
specimen.
Unpaired ambulacral area lodged in a not very prominent, shallow groove
near the summit, progressively enlarged, 18 millimeters in width and 9 deep at the
ventral edge. Poriferous zones formed of oblique pairs of small pores, not very
visible on our specimen where they are covered with debris of the madrepores.
Paired ambulacral areas a little more divergent in front than behind. Petals
lodged in deep grooves, rather wide and very closed at the end. Wide poriferous
zones, equal, formed of unequal pore pairs, the externals linear and elongated, the
internals suboval or round. They are separated by one or two granules. The
interzonal space is a little narrower than one of the zones. The groove of the
anterior petals is 28 millimeters long and 5 wide. That of the posterior petals is as
wide but does not exceed 22 millimeters in length. The poriferous plates are rather
high. Consequently, the pore pairs are rather separated. I count only 27 in the
anterior petals and 23 in the posteriors.
The ventral surface of the specimen is poorly preserved. The peristome is
invisible. The periproct occupies a large part of the truncated transverse posterior
end.
Peripetalous fasciole quite visible, in a broken line, climbing rather high in the
interambulacrals. The marginal fasciole is less well preserved. We can see
nevertheless some traces in some areas.
The tubercles covering the dorsal surface are small and rather dense,
multiplying in the vicinity of the of the ambulacral grooves. Those of the ventral
surface are a little more developed.
In comparing the Egyptian type to the species known in the genus
Pericosmus, I was first struck by the resemblance that it has, in general form, with
some specimens of my collection belong to P. spatangoides de Loriol from
Vicentin. The disposition of the ambulacral grooves, the profile of the upper part,
and the general physiognomy are perfectly similar in the two species. I believed
for a moment to be in the presence of an individual of very large size of the type
of S. Giovani Ilarione. In examining more carefully the specific characters, I have
recognized that the poriferous zones of the ambulacral petals are different. The

Egyptian type, despite its large size, has only 27 and 23 pore pairs, while a
specimen from Vicentin, of a very smaller size, has at least 30 in the anterior
petals and 28 in the posteriors. This difference does not permit me to unite the two
species. We can add also that the apex is a little less eccentric in front in
Pericosmus Pasqualii.
Level: Lutetian II.
Locality: Mokattam, on the side of Wadi Kaschab.
Collection: A. Pasquali.

SCHIZASTER AFRICANUS de Loriol, 1863.
Syn.: Schizaster africanus de Loriol, Descript. de deux Echin. nouv. du Nummulitique d'Egypte, p.
6, pl. I, fig. 2. — Mém. de la Soc. de Phys. et d'Hist. natur. de Genève,
v. XVII, 1st part. 1863.
“
“
Fraas, Geolog. aus dem Orient, p. 279, 1867.
“
“
Lartet, Géol. de la Palestine, Ann. Sc. géol., v. III, p. 84, 1872.
“
“
de Loriol, Monographie, etc., p. 61, pl. VIII, fig. 18 and 14, 1880.
“
“
de Loriol, Eocene Echinoideen, etc., p. 49, pl. XI, fig, 1, 1881.
“
“
Cotteau, Paléontologie française, Eocene, v. I, p. 367, 1887.
“
“
Thomas and Gauthier, Echin. recueillis sur les Hauts Plateaux de la
Tunisie, p. 98, 1889.

Species easily recognizable by its very swollen and very rounded ensemble,
its very convex ventral surface, it anterior ambulacral pairs very divergent, very
long, very wide and very winding, it pointed posterior ambulacra.
Level: Lutetian.
Localities: Mokattam, Onady Moathil (Arabic chain) Suessonian? at elGouch Abou Saïd, oasis of Farafrah.
It is encountered also in Tunisia in the upper part of the beds with
nummulites.

SCHIZASTER GAUDREYI de Loriol, 1880.
Syn.: Schizaster Gaudryi de Loriol, Monographie, etc., p. 64, pl. IX, fig. 1, 1880.
“
“
Cotteau, Paléontologie française, Eocene, v. I, p. 368, 1887.

This beautiful species is remarkable by its relatively depressed ensemble
and by its very slightly swollen dorsal surface and little slope.
Level: Middle Souessonian.
Locality: Gebel Fatira near Luxor.
Collection: Museum of Paris.

SCHIZASTER ZITTELI de Loriol, 1880.
Syn.: Schizaster Zitteli de Loriol. Monographie, etc., p. 66, pl. IX, fig. 2, 1880.
“
“ de Loriol, Eocene Echinoideen, etc., p. 46, pl. IX, fig. 10, 1881.

“

“

Cotteau, Paléontologie française, Eocène, v. I, p. 369, 1887.

The interesting species is near in some ways to Sch. Bellardii Ag, but it is
distinguished easily by its less swollen form, its more central summit, its
interambulacral areas neither swollen nor elevated at their summit, its anterior
ambulacral pairs a little more winding.
Localities and levels: Middle Suessonian, Gebel Der near Esneh (Zittel),
vicinity of Luxor (Delanoue). — Lutetian II, Mokattam (Zittel, R. Fourtau).
Collections: Museum of Paris, Zittel, Fourtau.

SCHIZASTER FOVEATUS Agassiz, 1840.
Syn.: Schizaster foveatus Agassiz, Cat. ectyp. mus. neoc, p. 3, 1840.
See the following for the synonymy in Loriol, Monographie, etc., p. 68.
Add: de Loriol, Eocene Echinoideen, etc., p. 44, pl. IX, fig. 8–9, 1881.
Cotteau, Paléontologie française, Eocène. v. I, p. 350, 1887.

This species is quite near in appearance to Hemiaster Scillae Wright and
Hem. globosus Desor, but it can be distinguished from the beginning by its rather
deeper anterior groove and greater notch of the edge.
Level: Lutetian I.
Locality: Mokattam.
Collection: Museum of Paris.

SCHIZASTER MOKATTAMENSIS de Loriol, 1881.
Syn.: Schizaster Mokattamensis de Loriol, Eocene Echinoideen, etc., p. 41, pl. X, fig. 1 and 2.
1881.
“
“
Cotteau, Paléontologie française, Eocène, v. I, p. 371, 1887.

Species of moderate size, nearly circular, tall, swollen, ambulacral summit
nearly central, although the culminating point is completely behind. There are
only two genital pores.
Levels and localities: Suessonien. Gebel Der near Esneh (Zittel). Lutetian
Mokattam (Zittel, Mayer-Eymar, Fourtau).

SCHIZASTER ROHLFSI de Loriol, 1881.
Syn.: Schizaster Rohlfsi de Loriol, Eocene Echinoideen, etc., p. 43, pl. X, fig. 3 and 6, 1881.
“
“ Cotteau, Paléontologie française, Eocène, v. I, p. 371, 1887.

Species of moderate size, a little elongated, subglobulose, tall, rounded in
front. Unpaired ambulacral area lodged in a wide and deep groove, that weakens
near the border that is scarcely indented. The apical system has only two genital
pores.

Level: Lutetian II.
Locality: Mokattam near Cairo. Plateau of the pyramids of Giza (R.
Fourteau).

SCHIZASTER JORDANI de Loriol, 1881.
Syn.: Schizaster Jordani de Loriol, Eocene Echinoideen, etc., p. 47, pl. X, fig. 7–10, 1881.
“
“
Cotteau, Paléontologie française, Eocène, v. I, p. 372, 1887.

de Loriol knows three specimens. They are of rather large size, but all are
moderately preserved. The periphery is incomplete. The species is not very
swollen. The ambulacral grooves are long and deep, rather narrow. The peristome
is far from the edge. The apical system has four genital pores. Fascioles not very
visible.
Level: Bartonian (?).
Locality: To the east of the oasis of Syouali, near Aradj, in limestone filled
with nummulites.

OPISSASTER THEBENSIS de Loriol (sub Schizaster), 1880.
Syn.: Schizaster Thebensis de Loriol, Monographie, etc., p. 69, pl. IX, fig. 5–6, 1880.
“
“
de Loriol, Eocene Echinoideen, etc., p. 49, pl. X, fig. 4 and 5.
“
“
Cotteau, Paléontologie française, Éocene, v. I, p. 370, 1887.
Opissaster Thebensis Gauthier, in Cotteau, Paléontologie française, Eocène, v. II, p. 704,
pl. 373, fig. 1–7, 1894.

This species has been encountered in Tunisia on the left bank of Ain
Cherichira. The specimens of this locality do not have the subanal latero fasciole.
de Loriol has not seen them either in the Egyptian specimens. It has seemed to us
in consequence that this species should be placed in the genus Opissaster Pomel.
Cotteau has described it under this generic name in Paléontologie.
Level: Upper Suessonien.
Localities: Vicinity of Thebes, Gebel Drouka near El-Syout, beds with
Sismondia Loghoteti.
Observations on the group of Macropneustes.
The group of Macropneustes requires some observations that we believe
first should be recorded here. There has always been a rather great confusion in
the genus Macropneustes itself and many of the species attributed to it, even by L.
Agassiz, the author of the genus, do not belong there. In 1883, Pomel, studying
this genus,23 separated species that do not have depressed paired ambulacral areas
or are lacking the subanal fasciole. He thus established the genus Hypsospatangus
for the specimens have the paired ambulacral areas completely superficial and
lacking the subanal fasciole. Then, in clearly fixing the limits of the genus
23

Classification méthodique et gênera, p. 30 and following.

Macropneustes, he indicated the possibility of the absence of the subanal fasciole
in some species with depressed ambulacra, like Macropneustes crassus Agassiz.
He added that, if these species really lack the subanal fasciole, there would be
reason to distinguish them by a special name. Now, we have become certain that
one of our specimens does not possess the subanal fasciole. We thus find
ourselves creating a new generic name Megapneustes that would be the type. In
addition, Pomel, remarking that de Loriol in his Monographie des Echinides
nummulitiques de l'Egypte had accepted a type with sunken paired ambulacra,
Eusp. Cotteaui, had established for this urchin the genus Plesiospatangus, which
means that today the group of Macropneustes and Euspatangus should be
subdivided ino five genera, of which here is an abbreviated diagnosis.
1. Paired ambulacral areas depressed.
Peripetalous fasciole not clearly limiting the large tubercles.
Subanal fasciole surrounding the heel.
Macropneustes Agassiz.
Type Macropeustes Deshayesi Ag.
2. Paired ambulacral areas depressed.
Peripetalous fasciole not clearly limiting the large tubercles on the dorsal surface.
No subanal fasciole.
Megapneustes Gauthier.
Type Megapneustes grandis Gauthier.
3. Ambulacral areas completely superficial.
Peripetalous fasciole not clearly limiting the large tubercles of the dorsal surface.
No subanal fasciole.
Hypsospatangus Pomel.
Type Hypsospatangus Meneghini (Desor) Pomel.
4. Paired ambulacral areas superficial.
Peripetalous fasciole clearly limiting the large tubercles of the dorsal surface.
Subanal fasciole surrounding the crest.
Euspatangus Agassiz.
Type Euspatangus ornatus Agassiz.
5. Paired ambulacral areas depressed.
Peripetalous fasciole clearly limiting the large tubercles of the dorsal surface.
Subanal fasciole surrounding the crest.
Plesiospatangus Pomel.
Type Plesiospatangus Cotteaui (de Loriol) Pomel.
This multiplication of genera for types so close is required by the method
accepted in recent classifications. The least important character of those that are
in play here is perhaps the depression, sometimes very weak, of the paired
ambulacral areas. We do not know how to take it into account without making
great trouble in the present classifications. Less than twenty years ago, we were
easily content with two genera. Duncan still considers the second as a subgenus of
the first. Today, there are five genera. There could be more later because we could
discover new types where the arrangement of the ambulacral areas, fascioles and

large tubercles result in other combinations. For the moment, we return to the
echinoids of Egypt.

HYPSOSPATANGUS AMMON Desor (sub Macropneustes),
Syn.: Macropneustes Amman
“
“
“
“

Desor, Catal. rais, des Echin., p. 115, 1847.
Desor, Synopsis des Echin. foss., p. 411, 1858.
Lartet, Gèol de la Palestine, Ann. des Sciences géol., v. III. p. 84,
1872.
“
“
de Loriol, Monographie, etc., p. 71, pl. X. fig. 2, 1880.
Hypsospatangus Amman Pomel, Classif. méthod. et gênera, p. 31, 1883.
“
“
Cotteau, Paléontologie française, Eocène. v. I. p. 96, 1886.

Species of large size with oval base. Hemispheric dorsal surface nearly
uniformly convex, eccentric culminating point behind. Apical system eccentric in
front, not very developed. Unpaired ambulacrum different from the others, not
lodged in a groove near the summit, accentuating little by little toward the edge
that it deeply notches. Petals of the ambulacral pairs flush with the test, wide and
long. Posteriors more elongated than the anteriors and less divergent. Periproct
placed very low on the posterior surface. Primary tubercles of the dorsal surface
rather separated, emerging in the middle of fine granules. They are not limited by
the peripetalous fasciole. No subanal fasciole.
Level: Suessonian?24
Locality: Gebel Medinet (Delanoue).

HYPSOSPATANGUS LEFEBVREI de Loriol (sub Macropneustes).
Syn.: Macropneustes Lefebvrei de Loriol, Monographie, etc., p. 76, pl. IX, fig. 7–9, 1880. de
Loriol, Eocene Echinoideen, etc., p. 50, pl. XI, fig. 23, 1881.
Hypospatangus Lefebvrei Cotteau, Paléontologie française, v. I, p. 97, 1886.

Species much smaller and especially much shorter than the preceding, of
oval form, sloping from back to front. Unpaired ambulacrum in a flared groove
barely indenting the edge. Petals of the paired ambulacra superficial, long, rather
wide, unequal, the posteriors more elongated than the anteriors. Periproct placed
at the top of the upper surface. Peripetalous fasciole touching the end of the
petals, disappearing forward, not completely limited by the large tubercles in the
anterior part.
de Loriol, who described this species two times with different specimens,
has not discovered a trace of the subanal fasciole. On some well-preserved
specimens, the granules seem close together, but the author declares that, despite
very careful investigation, he found no fasciole. However, the figure from Plate
XI enlarged two times, given in 1881, shows a fasciole with a crest, imagined no
24

Our hesitation is understandable: the type of Lefebvre has the label “Nummulitic of Egypt”. —
de Loriol adds: “Another very worn specimen from Gebel Medinet (brought back by Delanoue)”.

doubt by the illustrator. We prefer to believe that this clearly affirms what the
description clearly states that there is no subanal fasciole. If the illustrator were
correct, this species would find no place in any of the five genera that we listed
above. It would be necessary to create a sixth for it.
Level: Middle and Upper Suessonian.
Localities. Vicinity of Luxor (Delanoue), El-Goueli Abou Saïd (oasis de
Farafrah). — Gebel Drounka near el-Syout. Vicinity of Minieh,beds with
alveolines.

HYPSOSPATANGUS FICHERI de Loriol (sub Macropneustes), 1880.
Syn.: Macropneustes Ficheri de Loriol, Monographie, etc., p. 74. pl. IX, fig. 10, 1880.
Liopatagas Ficheri
Pomel, Classif. méthod. et gênera, p. 30, 1883.
Leiopneustes Ficheri Cotteau. Paléontologie française, Éocène, v. I, p. 127, 1885.

We shall not enter here into the discussion of Leiopatagus Pomel olim or
Liopatagus Pomel 1883 or Leiopneustes Cotteau 1886. These genera appear
rather useless for the type that concerns us, although we have wanted to include
them. In fact, they include very poorly known spatangoids, of which the principal
character would be the lack of a fasciole. However, de Loriol, in the description
of his Macropneustes Ficheri says in the text: “Here and there we distinguish
fragments of the fasciole that was very marginal.” This echinoid thus cannot be
included in the genera without a fasciole. That which it has is probably a
peripetalous fasciole that appears very marginal because the ambulacral petal
extend nearly to the edge. We shall place it until more information in the same
genus as H. Lefebvrei. There is only a single specimen. The ventral surface is
unknown. All classification can be only provisional.
Level: Middle Suessonian.
Locality: Vicinity of Luxor.

MEGAPNEUSTES GRANDIS Gauthier. 1898, pl. II. fig. 5–6.
Our intention was to take for type of the genus Maganeustes the genus
Macropneustes crassus Agassiz. But the only specimen known being in rather bad
condition, it seems to us more prudent to use a new specimen. de Loriol in his
description of M. crassus does not speak of a subanal fasciole. In fact, it should
not exist in this species, because he refers it to the genus Macropneustes. We
believe at this time that this genus does not have a subanal fasciole. The bad state
of the specimen of the Museum can leave some doubt in this regard. We prefer to
take for type a species that certainly lacks it.
Dimensions: Length . . . . 115 millimeters
Width . . . . 96 millimeters
Height . . . 60 millimeters

Species of very large size, rather regularly oval, elongated, a little narrower
behind than in front, obviously notched at the anterior edge by the unpaired
groove. Slightly truncated behind. Dorsal surface elevated, convex, more swollen
behind than in front where it depressed a little after the apex. The culminating
point is thus behind the apical system, 70 millimeters from the anterior border.
Swollen sides, periphery rounded, thick. Ventral surface nearly flat. Apex
eccentric in front 50/115.
Apical system in a slight depression, not very extended, with four genital
pores of which the two posteriors are more separated than the others. The
madreporite protrudes rather widely behind. The five ocular pores are on the very
small plaes intercalated in the exterior corners.
Unpaired ambulacrum lodged in a groove nearly absent at the summit,
widening progressively and sinking a little toward the edge where it forms a
strong notch. It continues onto the ventral surface to the peristome. Poriferous
zones very close together near the apex, very narrow, formed of small virguleshaped pores, very thin, each pair separated by a granuliform wall. We distinguish
clearly, on each side, that the 16 or 17 first pairs that are more and more
separated. The following soon disappear and are moreover more and more
separated. The plates are up to five millimeters tall. The interzonal space is
covered with a fine granulation mixed with some secondary tubercles.
Paired ambulacral areas are located in a depression of the test, wide, flared,
shallow. They are long and unequal. The anteriors are shorter than the posteriors,
extending nearly to the edge. Their wide is moderate relatively to the size of the
urchin. Poriferous zones equal, rather narrow, formed of pairs of pores, linear,
horizontal, acuininated at the internal part. The pores are separated by granulose
walls. There are 44 in each series of the anterior petals and 57 in the posterior
ssssssThe end of the anterior petals is a little inflected in front.
Interambulacral areas wide, convex on the upper part, having on the middle
of each half a line of small nodules, rather accentuated however to produce in the
middle a kind of obvious depression to the edge.
The peristome, because of a breakage of the test, is not visible in our
specimen. It was eccentric in front, far from the edge, about a third of the total
length. Periproct large, oval, opening in the middle of the posterior truncation, in
an area surrounded by small nodules, with a slight depression below that is
perhaps due to a break.
Primary tubercles numerous on the dorsal surface, forming on each
interambulacral plate a linear series that follows the curve of the suture. They are
more multiplied, but small in the anterior part, along the unpaired groove. The
ventral surface is covered on all the interambulacral areas with nearly similar
tubercles, rather dense, uniform, even on the plastron.
Narrow peripetalous fasciole, quite visible on our specimen. It goes to the
end of the ambulacral petals without rising in the interambulacrals except slightly
above the periproct. At the anterior part, it is interrupted in the middle of the
interambulacral areas and disappears completely between the two lines of nodules
that put in relief, as we have said, the middle of the plates so we see no part cross
the unpaired groove, although at this point the test of our specimen is perfectly

clear. Everywhere it exists, the fasciole does not limit the large tubercles very
well. Some cross it and appear outside in the lateral and posterior
interambulacrals. In the anterior interambulacrals, where the fasciole is missing in
part, the tubercles descent to the edge without interruption, decreasing a little in
size toward the bottom. The is no trace of the subanal fasciole.
M. grandis is not without relations with M. crassus. The ambulacra have the
same disposition. But our specimen is more elongated, less elevated, more
depressed in front of the apical system. The disposition of the large tubercles is
also very different. They seem to be sparse and of moderate size on the specimen
of Agassiz, while they are rather large, numerous, dense and forming horizontal
series in the interambulacral areas of our specimen.
Level: Upper Suessonian.
Locality: Gebel Drounka near El-Syout.
MEGAPNEUSTES CRASSUS (Agassiz) Gauthier.
Syn.: Macropneustes crassus Agassiz, Catal, raisonné des Échinides, p. 115, 1847.
“
“
Desor, Synopsis des Echin. foss., p. 411, 1858.
“
“
Lartet, Géol. de la Palestine, loc. cit., v. III, p. 84, 1872.
“
“
de Loriol, Monographie, etc., p. 128, pl. X, fig. 1, la, pl. XI, fig. 1,
1880.
“
“
Cotteau, Paléontologie française, Éocène, v. I, p. 179, 1886.

Large species with nearly oval base, notched in front, slightly truncated in
back. Dorsal surface swollen, rather uniformly convex. The culminating point
appears nearly central. Ventral surface nearly flat. Periphery rounded. Unpaired
ambulacrum in a wide rather deep groove near the edge. Anterior paired
ambulacra divergent, a little arched in front, lodged in shallow depressions,
widely flared. Posterior ambulacra scarcely longer, also depressed. Peristome near
the anterior edge. Periproct large, oval, half the height of the truncated posterior.
Peripetalous fasciole. No subanal fasciol.
Level: Lutetian I.
Locality: Oasis of Moeleh.

EUSPATANGUS FORMOSUS de Loriol, 1863.
Syn.: Euspatangus formosus de Loriol, Description de deux Echin. nummulit. de l’Égypt. Mém.
soc. Phys. et d'Hist. nat. de Genève, t. XVII, 1st part, p. 4, pl. I. fig. 1,
1868.
“
“
Fraas, Géol. aus dém Orient, loc. cit., p. 270, 1867.
“
“
Lartet, Géol. de la Palestine, loc. cit., p. 84, 1872.
“
“
de Loriol, Monographie, etc., p. 80, pl. XI, fig. 2–4, 1880.
“
“
de Loriol, Eocene Echinoideen, etc., p. 53, pl. XI, fig.1. 5–6, 1881.
“
“ Cotteau, Paléontologie française, Eocène, v. I, p. 80, 1886.

Species of large size, more or less depressed, sometimes rather swollen,
moderately notched in front. Forming with the dorsal surface a not very

pronounced curve in the middle of which is the culminating point, obviously and
regularly sloping toward the posterior surface. Apical system not very developed.
Unpaired groove hardly marked on the dorsal surface, wide but shallow at the
edge. Ambulacral petals long, extended to the periphery. Posteriors more
developed. Very abundant large tubercles in the paired interambulacral, very rare
in the unpaired. Peripetalous fasciole limiting the tubercles. Subanal fasciole
surrounding the crest.
The height of this species is variable. de Loriol indicated 0.30 to 0.39 in
relation to the length. We have seen a specimen that had a proportion of 0.455.
Another of our specimens has a very remarkable squared form. We do not
believe however able to separate it from specific type. to which we join it as
variety quadratus.
Level: Lutetian I.
Localities: Gebel Sidment (Fayoum), Mokattam.
Collections: P. de Loriol, Gauthier, Fourtau.

EUSPATANGUS CAIRENSIS de Loriol, 1897.
Syn.: Euspatangus Cairensis de Loriol, Notes pour servir à l'étude des Echinodermes, V. p. 4. pl.
I, fig. 1, 1897.

Species of size smaller than the preceding, but closely resembling it. de
Loriol has separated them only recently after having studied more abundant
material brought back from Egypt by Mayer-Eyman. The first species being
subject to obvious variations, we scarcely find in this one other characters
constantly different as the unpaired groove a little more pronounced toward the
summit and its dorsal keel that stays straight to the end without curving toward
the posterior surface as in Eus. Formosus.
Level: Lutetian II.
Locality: Wadi el-Tih.Vicinity of Dimeli (Fayonm, west bank of BirketKaroun) (Garet Kaiser!! de M. Mayer-Eymar).

EUSPATANGUS TUBEROSUS Fraas, 1867.
Syn.: Euspatangus tuberosus Fraas, Géol. aus dem Orient, loc. cit., p. 279, pl. VI, fig. 8, 1867.
“
“
de Loriol, Monographie, etc., p. 85, pl. XI, fig. 5, 1880.
“
“
Cotteau, Paléontologie française, Eocène, v. I, p. 82, 1886.

Large fragment with large tubercles, very worn, referred without certain
proof to the genus Euspatangus. Cotteau would refer it more willingly to the
genus Sarsella. de Loriol finds rather resemblance with Breynia Vicentina Daines.
Level: ?
Locality: Encountered in the debris of erosion of Wadi el-Tih.

EUSPATANGUS LIBYCUS de Loriol, 1881.
Syn.: Euspatangus libycus de Loriol. Eocene Echinoideen, etc., p. 52. pl. XI. fig.4, 1881.
“
“
Cotteau, Paléontologie française, Eocène, p. 87, 1886.

Species of small size, rather narrow and subtruncated in the posterior part,
wide and slightly indented in front. Apical system eccentric in front. Unpaired
ambulacrum not obvious near the summit, depressing little by little. Ambulacral
petals pairs narrow, the anteriors crossing and lodging in a shallow depression,
curving behind a the end. The posteriors straight, less divergent and completely
superficial. Numerous large tubercles near the fasciole. Peristome rather far from
the anterior edge. Periproct pyriform, opening at the top of the posterior surface.
Peripetalous fasciole making a large sinuosity below the periproct.
Level: Middle Suessonian.
Locality: El-Goueh Abou-Saïd, to the west of Farafrah.

PLESIOSPATANGUS COTTEAUI (de Loriol) Pomel, 1883.
Syn.: Euspatangus Cotteaui de Loriol. Monographie, etc., p. 83, pl. XI, fig. 8–10, 1880.
Plesiospatangus Cotteaui Pomel, Classif méthod., p. 31, 1883.
“
“
Cotteau, Paléontol. française, Éocène, v. I, p. 88, 1886.

The species described by de Loriol under the name Euspatangus Cotteaui
having the paired ambulacra petals lodged in grooves, Pomel has made the type of
the genus Plesiospatangus. We have not believed it necessary to place in this new
genus the preceding species Eu. libycus that has the anterior paired petals in a
slight depression and the posterior petals superficial. This intermediary type
appears to us to have more affinity with Euspatangus.
Level: Middle Suessonian.
Locality: Vicinity of Luxor.

MARETIA PENDULA (Agassiz) Cotteau, 1885.
Syn.: Spatcmgus pendulus
Agassiz, Catal. raisonné des Echin., p. 114, 1847.
Hemispatangus pendulus Desor, Synopsis des Echin. foss., p. 417, 1858.
“
“
Lortet, Géol. de la Palestine, loc. cit., p. 84, 1872.
“
“
de Loriol, Monographie, etc., p. 77, pl. XI, fig. 8, 1880.
Maretia pendula
Cotteau, Paléontologie française, Éocène, v. I, p. 42, 1885.

This species is represented by a single specimen brought back from the
Sinai by Lefebvre that de Loriol believes belongs to the Nummulitic, although the
matrix does not contain nummulites. It is quite certain that the genus Maretia until
the present is unknown in Cretaceous terrains. There is consequently a change
that, if this individual lower part of comes from Sinai, it was collected by
Lefebvre either in the beds of Wadi Feïran between Wadi Gharaouel and Gebel
Nezazat, or between the Desert of Gaa and the Gulf of Suez in the Gebel Araba
chain. It would then belong to the Lutetian I.

MARETIA DEPRESSA (Dubois) Cotteau, 1889.
Syn.: Spatangus depressus

Dubois, Voyage au Caucase, pl. I, fig. 10, without description,
1831.
“
“
Agassiz and Desor, Catal. raisonné, p. 114, 1847.
Hemispatangus depressus Desor, Synopsis, p. 417, 1858.
“
“
Lartet, loc. cit., p. 84, 1872.
“
“
de Loriol, Monographie, etc., p. 79, pl. XI, fig. 6, 1880.
Maretia depressa
Cotteau, Paléontologie française, Eocène, v. I, p. 41, 1865.

Species still rather poorly known. Distinguished from M. pendula by its
narrower anterior ambulacra, also its narrower posterior ambulacra rounded at
their end.
Level: Middle Suessonian.
Locality: Vicinity of Thebes (Delaoue). — Agassiz speaks of an individual
from Sinai.
We cite separately the species of the family of Spatangidae described quite
recently by Mayer-Eyman that we did not know about until we had finished our
manuscript. The much too short descriptions of the author and the insufficient
figures that he has given are alone at our disposition. It will not always be
possible to fully appreciate the specific types he has established.

MICRASTER (EPIASTER) ULTIMUS, p. 6, pl. VI, fig. 6.
The two genera to which Mayer-Eymar attributes this species have no
representative until the Tertiary period. It is thus important to establish the genus.
Mayer has not done this. He finds that the contour of his single specimen is that
of Toxaster neocomian!
Level: Suessonian I.
Locality: Gebel Garah near Assan. — A single specimen.

HEMIASTER WILCOCKSI, p. 6, pl. v, fig. 2.
It is difficult for us to make an opinion on this urchin. Is it a Hemiaster or a
Ditremaster? Mayer is concerned with neither the apical system nor the fascioles,
and the figure he drew says even less than the text. This is a single specimen.

HEMIASTER (PÉRIASTER) FOURTAUI. p. 7, pl. V, fig. 1.
We shall not insist on the method already reported of placing a species in
two genera at the same time. The text still does speak of the apical system or the
fascioles and the illustration tells us nothing.
Locality: Mokattam.

Level: Parisien I. — Four specimens.

HEMIASTER (PERIASTER) NUBICUS, p. 7, pl. VI, fig. 2.
Locality: (Suessonien I), chain of hills between Aswan and Kourkour.

Brissopsis Pasqualii, p. 7, pl. V, fig. 3.
The posterior ambulacra are very divergent for a Brissopsis, and there are no
atrophied pairs of pores except perhaps in the posterior petal of the right side.
Locality: Ramaga near Edfou. Middle Suessonian.

LINTHIA HESSI, p. 8, pl. VIVI, fig. 5.
Level: Parisian II.
Locality: Bir Moussa. Quarries at the top of Mokattam.

SCHIZASTER INDIGENUS, p. 8, pl. VI, fig. 4.
Cordiform species having the greatest width in the middle, tapered and
rounded in front with a barely visible indentation, narrowing rapidly behind, of
moderate height, slight slope toward the front. Apical system very eccentric
behind. Anterior groove with a flat bottom and very sunken edges. Anterior
ambulacral pairs directed forward, straight, rather long and wide. The posteriors
very small and very divergent. Below a little convex.
Level: Parisian I.
Locality: El-Alamne near Béni Souef.

SCHIZASTER MONGEL p. 9, pl. VI. fig. 3.
A single specimen having completely the form of a Micraster coranguinum, except the height is 24 millimeters, notched in front by the unpaired
groove. Apical system central. Groove with rather steep edges. Ambulacral pairs
in deep depressions, the anteriors very divergent, the posterior forming a sharp
corner.
Level: Middle Suessonian.
Locality. Middle of Wadi Syout.

MACROPNEUSTES SCHWEINFURTHI p. 9, pl. VI, fig. 1.
Level: Parisian I.
Locality: Oasis of Moeleh. — Single specimen. Nothing in the description
proves it is really a Macropneustes.

MACROPNEUSTES SICKENBERGERI, p. 10. pl. V, fig. 4.
Contour oval, varying a little in its length, in the form of a helmet, high
vault with the culminating point behind the system. Anterior part more or less
sloping and steep, edge slightly indented, posterior part in a blunt point. Apex
very eccentric in front. Ambulacra not very deep, with a flat bottom and rather
open at the end. Poriferous zones equal to the interval that separates them.
Anterior groove moderately wide, very superficial, irregularly flat below.
Numerous and scattered dorsal tubercles, nearly equal. Those below more unequal
and denser.
The author compares his species to Hypospatangus Meneghini from which it
is distinguished by its longer ambulacra that are wider at the end, as well as its
culminating point behind the system instead of being in front, and by its more
uniform and more scattered tubercles. It is distinguished from M. crassus, which
Mayer presumes is from Parisian, while his type is Middle Suessonian (Londinian
I), by its height and its eccentric summit. It appears to us to greatly approach
Megapneustes grandis, from which it differs by its relatively more elevated form,
by its narrower posterior part, by its apical system more eccentric in front, 0.35 of
its length instead of 0.43 (according to the figure, finally by the disposition of its
tubercles that the author says are small, numerous, scattered, while in M. grandis,
they are quite developed and form very regular horizontal curved series. The
insufficiency of the description of Mayer and the figure he gives does not allow us
to push the comparison further. Likewise, we cannot specify if is a Macropneustes
or a Megapneustes.

MACROPNEUSTES SIMILIS, p. 10, pl. VI, fig. 7.
Species oval, scarcely indented in front, rather wide and vertical behind.
Apex eccentric in front. Ambulacra depressed, a little narrowed at the end.
Anterior paired ambulacra transverse. Posteriors forming a very sharp corner.
This species comes from the same locality as Lefebvrei. It is distinguished by its
dorsal surface in the form of a roof and its deeper ambulacral areas.
Level: Middle Suessonian (Londinian I). Two specimens.

Miocene period
CIDARIS ADAMSI Wright, 1864.
Syn.: Cidaris Adamsi Wright, On the fossil Echinidae of Malta, Quart, journ. Geol. Soc, p. 474, pl.
XXI, fig. 5, 1864.
“
“
Fuchs, Beiträge zur Kenntniss der Miocenfauna Aegyptens und der
libyschen Wüste, p. 32, 1882.

Fuchs has examined two contiguous interambulacral plates that appear to
him similar to those of Wright, to the point that he does not hesitate to say they
are identical. He has also studied a large number of spines that he attributes to
this species and that rather resemble those of Cid. avenionensis. He has not given
figures.
Level: Helvetian I.
Locality: Vicinity of Syonah. Gebel Ndefer.

CIDARIS AVENIONENSIS Ddes Moulins, 1837.
Syn.: Cidaris avenionensis Des Moulins, Etudes sur les Êchinides, p. 336, n° 30, 1837.
Cidaris, cf. avenionensis Fuchs, op. cit., p. 46, pl. XVI, fig. 9–12, 1882.

Fuchs does not dare to affirm absolutely the identity of the spines that he
collected at Gebel Geneffe with those of Cid. avenionensis. We have between the
hands a rather large number of these spines. Some end in a point, others in a small
corolla. We have carefully compared them with a series collected in Provence on
the edge of the pond of Lavalduc. We found in one and another locality the same
variations and we see no major difference. We thus accept that these are really the
spines of Cid. avenionensis that we encounter at Gebel Geneffe. However, it
would be desirable to also collect some fragments of the test.
Level: Helvetian II. — Lower sandstones with Echinoneus Artint and
Schizaster sp.
Localities: Massif of Gebel Geneffé. — Section of the railroad at Challouf.

PSAMMECHINUS AFFINIS Fuchs, var. depressa, 1882.
Syn.: Psammechinus affinis, var. depressa Fuchs, Beiträge zur Kenntniss der Miocenfauna
Aegyptens und der libyaschen Wüste, 1882.

The Rholfs mission found in the oasis of Syouah a Psammechinus that
Fuchs regards a variety of that he has named elsewhere Ps. affinis.25 Having under
our eyes only the figures of the species from Persia, it is difficult for us to have a
personal opinion on the subject.
25

Cf. Fuchs: Ueber einige tertiäre Echiniden aus Persien, Sitzber. Wiener Akad. 1880, LXXXI.
p. 97.

The same author indicates further, as encountered in the region of Syouali,
numerous fragments of Psammechinus that appear to belong to several species.
These materials are insufficient to identify them with certainty.
Level: Helvetian.

PSAMMECHINUS MONILIS Desor (Desmarets).
Fuchs (op. cit., p. 45) gives this name and does not follow with any
explanation. It is possible that he encountered this echinoid at Gebel Geneffé. But
as he says absolutely nothing, we shall content ourselves by remarking in a
general way that it is an error to attribute this species to the genus Psammechinus.
Its ambulacral areas are lodged in rectilinear grooves with pore pairs nearly
directly superposed and not in triplets as in Echinus, its tubercles framed in a very
special way by large granules in a special way make it one of the types most
characteristic of the genus Arbacina Pomel.

PSAMMECHINUS DUBIUS Agassiz, 1848.
Syn.: Psammechinus dubius Agassiz and Desor, Catalogue raisonné des Échinides, p. 65, 1848.
“
“ Rothplctz, Stratigraphisches von der Sinaihalbinsel, Neues Jahrbuch
für Minéralogie, für 1893, p. 103.

Rothpletz cites this species as coming from Wadi Etal (Sinai). I know in the
Sinai only one wadi of this name where I have encountered only Cretaceous and
some rare Crassatella, cf. Rothii Fraas, I thus do not see how one has been able to
find a Miocene species.
This species moreover was reported from many places. It is often difficult to
obtain the specimens reported.

ECHINONEUS ARTINI Gauthier, 1898, pl. II, fig. 7–8.
Dimensions: Length . . . . 16 millimeters
Width . . . . 11 millimeters
Height . . . . 8 ½ millimeters
Species of small size, elongated, thick narrowed behind and in front, with
rounded edges, convex above and below. Apex slightly eccentric in front (7/15).
Apical system with four genital pores and five ocular pores in the exterior
corners. The madreporite bodies connected to the right anterior genital plate
occupies the center.
Ambulacral areas obvious, superficial, first sharp near the top, widening at
the ambitus to narrow again below toward the peristome. Poriferous zones
depressed in small grooves, very narrow, formed of tight pairs and directly
superposed of very fine pores and continuing with great modification to the

mouth. On the ventral surface however, the pores are arranged more obliquely.
The do not multiply near the peristome.
The interzonal space, slightly swollen, has small scrobiculated tubercles
forming four rows in the widest part that hardly reaches two millimeters.
Interambulacral areas rather wide, with tubercles similar to those of the
ambulacral areas, more developed on the ventral surface.
Peristome subcentral, oval, oblique to the left, the point opening at seven
millimeters from the anterior edge. Periproct located on the ventral surface behind
the peristome, poorly preserved in our two specimens.
We described in 1891 Echinoneus Thomasi26 distinguished rather easily. It
is more elongated, more cylindrical, thicker. The ambulacral areas are less
protruding. The other characters are rather consistent. But the general
physiognomy is rather different so we cannot combine the two species. Cotteau
has figured and described a Miocene species from the Antilles27 to which he has
not given a specific name because of the scarcity of material at this disposition.
Our regretted friend hesitated to affirm the existence of the genus Echinoneus in
Miocene terrains. It is no longer possible today to doubt this. The specimen from
the Antilles, more elongated than that of Algeria, is less elevated than that of
Egypt and brings to three the number of species known for the Miocene period.
The living species inhabit warm waters and are distinguished only by not very
pronounced characters. Al. Agassiz accepts only two, E. cyclostomus and E.
semilunaris, instead of the six or seven accepted first by L. Agassiz and Desor.
Even so, it is not always easy to avoid confusion.
We have shown E. Thomasi beside E. Artinni to make easier the comparison
of the two types (fig. 9–10).
We have dedicated the Egyptian species to S. E. Yacoub Artin pacha, president of the
Egyptian Institute and Under-secretary of State to the Minister of Public Instruction.

Level: Helvetian II. — Brownish sandstone at the foot of the principal
massif.
Locality: Gebel Geneffé.

ECHINOCYAMUS THUILEI Gauthier, 1898, pl. II, fig. 11–13.
Dimensions : Length . . . . 12 millimeters
Width . . . . . 9 millimeters
Height . . . . . 3 ½ millimeters
We designate provisionally under this name an Echinocyamus of relatively
rather large size whose analog we can find nowhere. It is oval in form, a little
narrower in front than behind. The edge is rounded. The dorsal surface appears to
have been nearly flat. The ventral surface, cushioned on the edges, is strongly
depressed in the area of the peristome. The periproct, very small, nearly square in
form, is equidistance between the posterior edge and the mouth. The specimen
26

27

Cf. Cotteau, Peron and Gauthier, Échinides fossiles de l’Algérie, fasc. x, p. 133, 1891.
Cf. Cotteau, Échinides tertiaires des Iles St Barthélémy et Anguila, p. 14, pl. 1. fig. 28–30, 1875.

collected in the Miocene of Gebel Geneffé being unique until now, it would be
foolish to affirm that we are really in the presence of a new specific type in a
genus so difficult and so widespread.
Locality: Gebel Geneffé, old Zizinia quarry. — Helvetian II.

AMPHIOPE TRUNCATA Fuchs, 1882.
Syn.: Amphiope truncata Fuchs, Beiträge zur Kentniss der Miocenfaua Aegyptens und der
libyschen Wüste, p. 31, pl. X, fig. 1–4. Palaeontographica, N. F. X. 2
(XXX), 1882.
“
“
Johannes Walther, Die Korallenriffe der Sinaihalbinsel, geologische und
hiologische Bicobachtunycn, Band XIV der Abhandlungen der
mathamatisch-physiselien Klasse der Konigl. Sächsischen Gesellschaft
der "Wissenschaften, n° x, p. 454 (18) 1888.

Species of rather large size, narrow especially behind, widely oval in front,
more dilated and subtruncated behind. Apex central. Ambulacral petals
moderately developed, rather wide, the anterior longer than the others. Peristome
central, very small. Periproct small, round, eight millimeters from the posterior
edge. Lunules nearly oval, not very open, farther from the end of the posterior
petals than from the edge.
Level: Helvetian I. — Brown limestone above flaky marl.
Locality: Vicinity of Syouah, Gebel Ndefer.
J. Walther (op. cit.) declares he collected this species in the vicinity of Krouni near Tor
(Sinai) that led him to classify the locality as Miocene. In 1896 I spent nearly three months at Tor.
I have thus searched for the Miocene bank according to the section shown by Walther (op. cit., pl.
VII, 9). I found a bank of containing corals that to me had the same aspect as those of nearby
Gebel Hammam Moussa and. consequently, Pleistocene. Moreover, I have never, despite my
efforts, found any debris of Amphiope. It remains to me to cite this locality as very doubtful,
because I firmly believe that there was a mistake by the Professor of Jena.

AMPHIOPE ARCUATA Fuchs, 1882.
Syn.: Amphiope arcuata Fuchs, op. cit., p. 31, pl. XI, fig. 4–6, 1882.

Very near A. truncata, this species is distinguished by its more circular form
with less pronounced notches, its smaller ambulacra and its wider interporiferous
spaces. Its lunules are more oval and the grooves of the ventral surface are less
marked and less bifurcated.
Level: Helvetian I. — Brown limestone with echinoids above the flaky marl.
Locality: Vicinity of Syouah, Gebel Ndefer.

SCUTELLA AMMONIS Fuchs, 1882.
Syn.: Scutella Ammonis Fuchs, op. cit., p. 30, pl. IX, fig. 1–4, 1882.

Species subcircular, a little wider than long, slightly notched opposite the
posterior ambulacral Interporiferous space scarcely wider than one of the
poriferous zones. Peristome pentagonal. The grooves bifurcate near the peristome
and are not very ramified near the edge.
Level: Helvetian. — Limestone with Pholas Ammonis.
Localities: Vicinity of Syouah, Gebel Ndefer. Hills of Pacho.

SCUTELLA ROSTRATA Fuchs, 1882.
Syn.: Scutella rostrata Fuchs, op. cit., p. 30, pl. XII, fig. 4–6, 1882.

Distinguished from Sc. Ammonis by its smaller size, more compressed and
slightly rostrated behind between the two notches. The grooves of the posterior
surface are bifurcated nearer the peristome and are less ramified. The periproct is
nearer the peristome than from the edge.
Level: Helvetian. — Limestone with Amphiope.
Locality: Vicinity of Syouab, Gebel Ndefer.

SCUTELLA ZITTELI Beyrich, 1882.
Sym.: Scutella Zitteli Beyrich, Ueber einige geognostische Beobachtungen G. Schweinfurth’s in
der Wüste zwischen Cairo und Suez, Mém. Ac. des Sc. de Berlin, 1883.
“
“
Schweinfurth, Une visite au port de Tolbronk , Bull. Inst. Egypt, 1884.
Scutella subrotunda Fraas non Lamarck, Aus dem Orient, 1867.

Beyrich has thus named a scutellid that has, he says, the form of Sc,
subrotunda Lam. from the vicinity of Bordeaux, but that is distinguished not only
from this latter, but from all the other scutellids and even all the other urchins by
its ambulacra in the form of completely irregular leaves, which permits
recognizing the species from the least fragment. He gives an figure of an
ambulacrum.
Level: Helvetian II.
Localities: Gebel Damasq, Deir el-Bedali, Gebel Aouebet, plateau of
Marmarica near the port of Toubrouk.

SCUTELLA INNESI Gauthier, 1898.
Dimensions: Length . . . . 111 millimeters
Width . . . . . 110 millimeters
Height . . . . 10 millimeters

Species of large size, as wide as long, very thin relatively. a little narrowed
in front, subtruncated behind, having its greatest wide at a third posteriorly.
Periphery slightly curved with a wide sinus at the end of the posterior petal pairs.
We do not know if there is also a sinus at the end of the anterior petal pairs.
Dorsal surface slightly convex. Ventral surface flat. Apex nearly central.
Ambulacral petals superficial, claviform, nearly equal to each other, 37
millimeters long, 15 wide. Poriferous zones with their greatest development at a
third

ventrally, rather closed at the end. The zones are each six millimeters in width and
leave a narrow zone of three millimeters between them.
Periproct small, round, on the ventral surface eleven millimeters from the
edge.
We have to describe this species only half of the test, representing the entire
length of the right side. This fragment permits us to restore rather certainly the
total periphery in view of the symmetry of these echinoids. The ensemble appears
to us distinguished from all the known species. The physiognomy is very different
from Sc. subrotunda Lam., which is wider than long. Nor does it resemble Sc.
gibercula Michelin that is still larger, but thicker and more rounded. The sinuses
of the edge at the end of the posterior ambulacra also distinguishes our type from

Sc. paulensis Agassiz. The species described by Fuchs. Sc. Ammonis and Sc.
rostrata are smaller and have a physiognomy very different.
We have dedicated this species to Dr. Walther Innes-Bey, Curator of the Musée de l'École
de Médecine de Kasr el-Aïny.

Level: Sandstone with Echinolampas amplus and Ostrea vestita. —
Helvetian II.
Locality: Small hills one kilometer from the foot of the massif of Gebel
Geneffé, between the mountain and the station of Geneffé.

CLYPEASTER RHOLFSI Fuchs, 1882.
Syn. Clypeaster Rholfsi Fuchs. op. cit., p. 28, pl X. fig. 5–7, 1882.

Form subpentagonal with very obtuse corners, dorsal surface ended by a
bourrelet behind. Apex just in the middle of the length. Ventral surface flat.
Peristome lodged in a not very prominent infundibulum. Periproct closer to the
edge than its diameter.
This species collected by Zittel a Syouah and identified by Fuchs in 1882
had been already found by Rholfs28 who described and illustrated it only under
the name “Asterit”.
Level: Helvetian: Opening with scutellids.
Localities: Vicinity of Syouah and plateau of Marmaric. Gebel Ndefer and
plateau between Syouah and Aradj.

CLYPEASTER SUBPLACUNARIUS Fuchs, 1882.
Syn.: Clypeaster subplacunarius Fuchs, op. cit., p. 29, pl. XI, fig. 1–3.
The specimens of this fossil species, as varied as those of C. placunarius
living in the Red Sea, is distinguished with difficulty from the present species. Of
all the differences indicated by Fuchs, only one is constant: it is that, in the fossil
species, the end of the ambulacral petals is poorly closed by the poriferous zones
while, in living species, it is completely. A lapsus calami has the author saying
just the contrary, p. 30, lines 3 and 4. But this confusion is corrected at the bottom
of page 45.
Level: Helvetian with C. Rholfsi.
Localities: Vicinity of Syouah. Gebel Ndefer and hills of Pacho.

CLYPEASTER ISTHMICUS Fuchs, 1882.
Syn.: Clypeaster isthmicus Fuchs, op. cit., p. 45, pl. XII, fig. 1–3. 1882.

28

Cf. Rholfs, Von Tripolis nach Alexandrien, vol. II. pl. III, Bremen. 1871.

Species of rather large size, but not very elevated (21 mill.), nearly as wide
as long. Periphery pentagonal with very rounded corners, especially the
posteriors, with shallow sinuses at the edge of the lateral and posterior
interambulacral. Apex nearly central, with five genital pores contiguous with the
madreporite, ambulacral petals rather long and wide, rather protruding, poorly
closed at the end. Tubercles rather large on the dorsal surface, more developed on
the ventral surface.
Fuchs says he did not see the peristome. One of our specimens shows it very
clearly. It opens into a pentagonal infundibulum at most five millimeters deep,
flared, but the flaring is moderately extended and does not exceed twenty-five
millimeters at its greatest width. The periproct is near the border.
We do not have entire specimens of this species, although we have
considerable and numerous fragments. The ensemble is more pentagonal than that
of C. Rholfsi, the posterior part is not only less rounded, but truncated and begun
by a wide but shallow sinus.
Level: Helvetian II. Limestone with Heterostegina.
Localities: Gebel Geneffé. — Gebel Aouebet.

CLYPEASTER PRIEMI Gauthier, 1808, pl. III. fig, 1–3.
Dimensions: Length . . . . 105 millimeters
Width . . . . . 102 millimeters
Height . . . . 25 millimeters
Species of rather large size, not very elevated, pentagonal with rounded
corners, nearly in a straight line on the sides, with a reentrant sinus at the posterior
part. Dorsal part flat at the margin, rising in a pyramid in the middle. Edge thin,
but not sharp. The thickest part, which is the anterior corner, is seven millimeters.
The thinnest, the side of the posterior sinus, four millimeters. Below flat in the
part that corresponds to the upper margin, then depressed for the infundibulum
that occupies a space equivalent to the base of the petaliferous pyramid. Apex
central.
Apical system not very developed, pentagonal, with five genital pores
contiguous with the corners of the madreporite. Ambulacral areas rise in the
middle of the dorsal surface into a pyramid twenty millimeters in height. Petals
protruding, oval, rounded at the dorsal part. The unpaired anterior and the two
posteriors are 39 millimeters long, 19 wide. The two anterior pairs a little shorter.
The margin beyond the petals is 15 millimeters in front, 20 on the sides and 22
behind. Poriferous zones on the slope of the side of the petals does not exceed 4
millimeters in width approaching the end while leaving the petal rather open.
Small pores. The externals elongated, acuminate, the internals round. They are
conjugated by a long groove. The small ridges that separate the pairs have six or
seven very fine granules. Interzonal space swollen, as have said, with transverse
series of fine granules. Each plate has two rows.

Interambulacral areas depressed, hardly rise toward the base of the petals,
always lower than them, but reaching nearly the level of the summit where they
are very sharp. They have very fine tubercles, similar to those of the interzonal
plates.
Peristome pentagonal, six to seven millimeters in diameter, located at the
base of a very flared infundibulum, occupying nearly half the width of the ventral
surface, 11 millimeters deep. Periproct small, round, 3 to 4 millimeters from the
posterior edge. Grooves of the ventral surface very marked, narrow, long,
extending nearly to the edge. The tubercles of the ventral surface are a little larger
than those of the dorsal surface.
Cl. Priemi is distinguished from Cl. isthmicus Fuchs, which is found in the
same locality by its form that is nearly as wide as long (105–102 mill.) while the
number given by Fuchs is 126–114 millimeters (we consider as a typographical
error the numbers given in the text that indicate length = 130 millimeters, width =
137; the author says in his description nearly as wide as long; by its much greater
height, 25 millimeters instead of 21, although the specimen of Cl. isthmicus is
obviously larger; by its petals much more swollen and rounded; by its
interambulacral areas much more depressed in the petaled part; by its straighter
sides; by its more sinuous posterior edge; by its vast infundibulum reaching in
width nearly half the total height of the test. We know no other species that we
can compare closely with out type. Cl. intermedius Des Moulins is more
elongated Its ambulacral petals are rather similar, but its dorsal pyramid has a
very different aspect because of its sloping edge and infundibulum, although
flared, is far from being as wide as that of Cl. Priemi. The low species from
Algeria with a large infundibulum, like Cl. peltarius Pomel, are too different for
us to try to compare the specific characters. Cl. acclivis Pomel, that we also find
at Gebel Geneffé, is made completely distinct by its much more protruding petals
and its less flared infundibulum.
We have dedicated this species to our excellent colleague of the Société Géologique de
France, F. Priem.

Level: Helvetian II below the sandstone with Ostrea vestita and
Echionolampas amplus.
Locality: Gebel Geneffé.

CLYPEASTER GENEFFENSIS Gauthier 1898. pl. III, fig, 4–5.
Dimensions: Length . . . . 90 millimeters
Width . . . . . 79 millimeters
Height . . . . . 23 millimeters.
Species of nearly rectangular appearance, except the anterior part that is
narrowed. Straight or slightly sinuous sides, corners very blunt, rounded,
especially thick edge, but more in front than behind. Dorsal surface not very
elevated, sloping from the apex to the edge, covered in part by the rather
protruding star that forms the ambulacra. Ventral surface swollen on the edges,
then quickly sinking to form the peristomial depression. Apex sightly eccentric in

front (44/90). We assume the length is 90 millimeters. Our only entire specimen
measures only 85. But the anterior end is broken, and it is the reconstruction by
the extension of the lines of the periphery that we obtain the number indicated.
Apical system not very developed, pentagonal, with the genital pores
separated from the madreporite by a very short distance, nearly a millimeter.
Ambulacral petals moderately swollen, oval, the posteriors and the unpaired
anterior longer than the others, measuring 33 millimeters, approximately two
thirds of the ray, while the anterior pairs measure only 29 to 30. Their greatest
width on all the areas is 17 millimeters. Poriferous zones sloping on the sides of
the area, width greater than 5 millimeters, everywhere in a curve, coming together
at the end, but without closing the petal. Pores small, the externals elongated and
acuminate, the internals round, conjugated by a linear groove. The small ridges
that separate the pairs have seven very fine granules. Interzonal space in form of a
spindle, rather sharp at the two ends, convex in the middle and elevated 3
millimeters above the interambulacral area. The tubercles are much larger than
those of the poriferous zone. There are two transverse rows per plate.
Interambulacral areas moderately depressed between the petals, slightly convex at
the base, narrow at the summit, with tubercles similar to those of the interzonal
space.
Peristome nearly round, opening at the base of a very flared infundibulum, a
little longer than wide, obscuring half the diameter of the ventral surface and 14
millimeters deep. Periproct small, round, opening 5 millimeters from the edge.
The tubercles of the ventral surface are much larger than those of the dorsal
surface.
Cl. geneffensis differs greatly from Cl. Priemi, despite the common form of
the infundibulum. The edge is thicker, the margin more sloping and smaller. The
ambulacral petals are less raised. The posterior border is straight and not sinuous.
The ventral surface, cushioned and not flat, has more pronounced tubercles. Cl.
Halaensis d’Archiac, from the nummulitic of Inde, has a resemblance only by its
thick edge. Its periphery is very regularly oval and its petals less elevated. It is not
on this side that we can look for close relations. The resemblance of Cl.
geneffensis is more striking with Cl. crassiocostatus Agassiz (Mold Q 12). The
periphery is the same, the edge is a similar thickness. However, it is not possible
to unite these two species. Our type is much lower, its ambulacral petals are not
swollen enough, its interambulacral areas are too little depressed for us to
assimilate it to the type of Agassiz, even taking into account the difference in size
that anyway is not great. The end of the poriferous zones envelope the petals more
tightly. The posterior margin is more spacious, although the individual is smaller.
On the ventral surface, the infundibulum of Cl. crassicostatus is much less flared
although the specimen is larger, the periproct is closer to the edge, the surface is
flat and not cushioned. Except for a kind of similarity in general form, all the
characters studied separately are different in the two types.
Level: Helvetian II, beds with Cl. isthmicus.
Locality: Gebel Geneffé.

CLYPEASTER PENTADACTYLUS Péron and Gauthier 1891, pl. IV, fig. 5–9.
Syn.: Clypeaster pentadactylus Peron and Gauthier, in Cotteau, Peron and Gauthier, Êchin. foss.
de l’Algérie, fasc. X; p. 188, pl. VI, fig. 4–6, 1891.

We have already described this species among the fossils of the Algerian
Miocene. The long description that we have given applies exactly in all details to
the Egyptian type that we have between the hands. The latter is smaller, but the
test is clearly free and sufficiently preserve, although the posterior part has been
destroyed after the end of the ambulacral peals. The anterior par that is missing in
our Algerian specimen is strongly narrowed and elongated, thick. The edge is
very swollen on all the periphery. The ambulacral petals, very protruding, rather
narrow, have their poriferous zones entirely applied against their sides. The
cylindrical interzonal space is continued beyond the poriferous zones by a
swelling that goes to the edge. The interambulacral areas are very depressed and
reduced to a millimeter in width near the summit. The tubercles are large
everywhere. On the small ridges that separate the pairs of pores, there is only
three well-developed, but between them there is a row of granules that fill the
space not occupied by the tubercles. On the ventral surface the very large and
very dense tubercles touch each other. They thus give the test a very characteristic
rugose appearance.
The ventral part, very clear on our new specimen, permits us to modify a
detail of the description that we have given. The bad state of this part in our first
type did not permit us to measure the infundibulum. We have said that it reaches
nearly a third of the width. On our new Egyptian specimen that has in this area
only 70 millimeters in width instead of 100, the flaring of the infundibulum is 33
millimeters, i.e., nearly half the width of the test. It should be the same on our
specimen of Aurès, whose swollen ventral part, as we have said, has been pushed
back by a compression that has narrowed the infundibulum. The peristome is, in
our Egyptian specimen, 13 millimeters above the ventral surface. The entire
urchin is 30 millimeters in height.
We return to our fossil echinoids of Algeria for comparison of Cl.
pentadactylus with other species of the group Crassicostati. It is certainly the type
where the ambulacral petals form a greater protrusion more perpendicularly
detached above the plane of the interambulacral.
Level: Sandstone with Echinolampas Amplus and Ostrea Vestita above the
limestone with Heterostegina.
Localities: Gebel Geneffé. The Algerian type comes from Al-Hammam in
the valley of Oued Abdi, Aurès.

CLYPEASTER ACCLIVIS Pomel, 1887, pl. IIV. fîg. 1–4.
Syn.: Clypeaster acclivis Pomel, Paléont. de l’Algérie, Echinodermes II. p. 210, B, pl. XXI, fig.
1–9, 1887.
“
“
Cotteau, Péron and Gauthier, Échin. foss. de l’Algérie, fasc. X, p. 182,
1891.
“
“
de Loriol, Descript. des Echin. tertiaires du Portugal, p. 18, pl. V, fig.
2. 1896.

Dimensions: Length . . . . 110 millimeters
Width . . . . . 100 millimeters
Height . . . . 87 millimeters.
Individual of moderate size, pentagonal periphery, rounded anterior corner
and the four others truncated and rounded. Edge rather thin everywhere, a little
thicker in front, slight sinuous on the sides and a little deeper behind. Ventral
surface flat on the edges, deeply depressed around the peristome. Apex slight
eccentric behind (58/110).
Apical system of moderate size, in the form of a small button, with the
genital pores at the corners of the madreporite body. Ambulacral petals very
elevated, forming a strong subhemispherical protrusion, narrowed at the end but
remaining rather open and continued by a decreasing protrusion from the test and
ends near the edge. Poriferous zones located on the side of the petal, scarcely
encroaching on the base of the interambulacral side, six millimeters in their
greatest width. The walls that separate the pairs of pores have four to six small
granules. Interzonal space strongly convex, covered with granules nearly as fine
as those of the walls of the poriferous zones, forming three transverse rows per
plate.
Pentagonal peristome, 9 millimeters wide, at the bottom of a flared
infundibulum, measuring 38 millimeters for a total width of 100 on the ventral
surface. The bourrelets are on the edges at the place where it curves to go into the
test. Ambulacral grooves rather pronounced, disappearing as they move away
from the center. Periproct round, 2 millimeters from the edge.
We shorten the description of this species already given by Pomel, de Loriol
and me. Today, we shall give only the comparison of Cl. acclivis with Cl.
pentadacatylus both of which we find on Gebel Geneffé. The two types are very
different although both having the more pronounced characters of the group of
Crassicostati, they have a very distinct physiognomy. In Cl. pentadactylus, the
corners of the pentagonal periphery are less pronounced, especially the anterior
pairs. The edge is always thicker, the petals are more detached because of the
large depression of the interambulacral areas and the transition between the two
areas is more angular. In the apical system, the genital pores are separated from
the madreporite body. The ventral surface is cushioned and not flat to the
depression of the infundibulum that is wider and less clearly pentagonal than in
the other species. The tubercles of the dorsal surface as on the ventral surface are
much larger. It suffices to have before the eyes a specimen of these two
clypeasters to be convinced that they cannot belong to the same species.

Level: Helvetian II, limestone under the beds with Pecten Malvinae.
Locality: Gebel Geneffé. In Algeria, this species is found in the Cartennian
(Lower Miocene) of El-Biar.

ECHINOLAMPAS AMPLUS Fuchs, 1882.
Syn.: Echinolampas amplus Fuchs, op. cit., p. 27, pl. IX, fig. 5–8.
“
“
Fuchs, op. cit., p. 45.
Species nearly circular, little elevated (26 millimeters for 95 of length),
convex dorsally, flat ventrally with rounded and slightly cushioned edge. Apical
system nearly central a little in front. Long petals extending to the edge, rather
wide, unequal, the unpaired shorter than the others, the posterior pairs longer than
the anteriors. Poriferous zones rather wide, nearly equal in length in the unpaired
ambulacrum, the anterior branch straighter and shorter than the other by five to
six pairs of pores in all the petal pairs.
Pentagonal peristome, wider than long, with bourrelets and floscelle usual to
the genus. Periproct transverse near the edge of ventral part.
The specimen whose description we just summarized comes from the oasis
of Syouali. We know it only by what Fuchs said. This author referred to the same
type, with the title of variety of larger size, other individuals that he collected at
Gebel Geneffé. We have before us several specimens of this variety that reach
120 millimeters in length and 37 in height. We believe also that it is the same
type. We scarcely see any difference other than that of size.
Level: Helvetian II, sandstone with Ostrea vestita.
Locality: Syouah Gebel Ndefer, very abundant at Gebel Geneffé and at
Gebel Aouebet. — We have in individual of large size belonging to the variety
collected in Algeria in the Miocene southeast of Batna.

ECHINOLAMPAS nov. sp.
Fuchs describes under this designation a specimen in very bad condition
coming from Syouah. It is rounded, strongly convex and distinguished from all
the known species. It is very near E. hemisphaericus Lam. that Mayer-Eymar says
to have been encountered in the Miocene of Gebel Gelloul at 3 kilometers south
of the pyramids of Giza,29 even more of E. pyramidalis Abich, that differs only by
the presence of a well-developed floscelle while Albich says that E. pyramidalis
has none.
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Cf. Mayer-Eymar, Révision der Formenreihe des Clypeaster altus.

PLIOLAMPAS PIOTI Gauthier, 1898, p. III, fig. 7–10.
Dimensions: Length . . . . 37–42 millimeters
Width . . . . 31–32 millimeters
Height . . . 18–25 millimeters.
Species rather large for the genus, thick, elongated, oval, a little narrowed in
front, having its greatest width in the posterior third, a little acuminate behind.
Dorsal surface swollen, having its greatest elevation at the apical system, sloping
to the ends, convex on the sides, rounded edge. Ventral surface cushioned with a
moderate depression in the region of the peristome. Apex eccentric in front
(16/37).
Apical system little developed, having on one of our specimens four genital
pores, the two anteriors closer together than the posteriors. On another specimen,
it appears there are only three genital pores. It is the left anterior that is missing.
This particularity is not rare in the genus Pliolampas. The madreporite body
occupies the center of the system and encroaches a little behind. In the middle it
separates the genitals slightly to go to the oculars that it does not cover.
Ambulacral areas all similar. Petals superficial, rather wide, poorly closed at
the end, unpaired anterior and the posteriors equal, the two anterior pairs shorter
than the others and more divergent. Poriferous zones straight, equal in each petal,
formed of unequal pores, the externals elongated into a slit, the internals less
developed and nearly round. There are approximately 23 pairs of pores per zone
in the anterior petal pairs and 4 or 5 more in the others. The pairs of pores are
separated by a small ridge having 3 or 4 granules. The interzonal space is not very
developed, equal in width to one of the zones. It is covered with small granules
similar to those of the interambulacral areas.
Peristome a little eccentric in front, pentagonal, longer than wide, with
rather developed phyllodes and marked but not very protruding bourrelets. A
small, smooth-looking band extends behind to the edge. Periproct at the
acuminate part of the posterior surface, in the middle of a not very pronounced
rostrum, equally visible from above and below, but more toward the ventral
surface. Tubercles usual to the Cassidulidae, a little larger below than above.
We do not have to return here to the genus Pliolampas that, as shown
elsewhere, is a transformation from Echinatus to the Miocene period. The Pl.
Pioti is rather abundant. Unfortunately, it is not always well preserved. Its size is
larger than that of the Algerian species Pl. medfensis Peron and Gauthier and Pl.
Weschi Pomel. It is also narrower behind than the latter and it has ambulacral
petals much more developed. Pl. Vassali Wright (sub Pygorhyncus) of Malta is
smaller. It reproduces rather well the general form of our type. Its ambulacral
petals are less developed, its apex is more central. The author appears moreover to
have used only a moderately well-preserved specimen for the illustration. Pl.
elegantulus Millet (sub Echinolampas) has a size nearly equal to that of our
specimens. It has equally developed ambulacral petals, but its form is wider and
relatively shorter.
We have dedicated this species to J.-B. Piot-Bey, Chief Veterinarian of the domains of the
state at Cairo and member of the Egyptian Institute.

Level: Helvetian II, beds below the level of Heterostegina.
Localities: Gebel Geneffé. Gebel Aouebet.

BRISSOPSIS FRAASI Fuchs, 1882.
Syn.: Brissopsis Fraasi Fuchs, op. cit., p. 43, pl. XVII, fig. 4–5.

We have between our hands a specimen of smaller size than that described
by Fuchs because it is only 30 millimeters long instead of 41. Unfortunately, it is
perhaps even less well preserved. The form is the same. The test slopes from back
to front, having its culminating point on the posterior dorsal keel. The periphery is
oval and slightly polygonal. The ventral surface is swollen in the region of the
plastron. The apical system is eccentric in front. The unpaired groove is rather
wide. The petal pairs are lodged in deep depressions, all rather short, the anterior
longer than the posteriors, much more divergent, but not inflected. The poriferous
zones are each wider than the interzonal space. The anterior series have 5 or 6
pairs of atrophied pores near the summit. The peristome is destroyed in our
specimen. Fuchs had not seen it in his. The periproct is at the top of the posterior
surface that is narrowed in this region. The tubercles have been destroyed in large
part. We still see however some rather pronounced ones on the sides near the
edge. The surface, polished by atmospheric agents, preserves no trace of fascioles.
Level: Helvetian II, Sandstone limestone with Cidaris avenionenis.
Locality: Gebel Geneffé, eastern slope.

AGASSIZIA ZITTELI Fuchs, 1882.
Syn.: Agassizia Zitteli Fuchs, op. cit., p. 44, pl. I, fig. 5–8.

Species of small size, swollen at the posterior part to the apex, which is
located at two-thirds of the length. From there it slowly slopes forward and more
quickly behind. Ventral surface slightly swollen.
Unpaired ambulacrum invisible, located in a very weak depression. Anterior
ambulacral petal pairs long, narrow, arched at the end. Having only the posterior
zone, the anterior being atrophied. Complete posterior petals, scarcely equaling in
length half of the anteriors. Peristome semi-lunar, in the anterior quarter. Periproct
round at the top of the posterior surface. Fascioles erased.
Level: Helvetian II.
Locality: Gebel Geneffé.

PERICOSMUS LYONSI Gauthier, 1898. pl. IV, fig. 10–11.
Dimensions: Length . . . . 56 millimeters
Width . . . . 50 millimeters
Height . . . . 32 millimeterss.

Specimen of moderate size for the genus, cordiform, subconical on the dorsal
part. Periphery rounded, strongly notched by the anterior groove. Ventral surface
convex, especially in the region of the plastron. Triangular posterior surface, not
very elevated. Apex a little eccentric in front.
Apical system in a small depression, with three genital pores, the right
anterior missing. The five ocular plates are in the exterior corners of the genitals.
The madreporite bodies cover in part the anterior interambulacral plate, occurring
in the middle of the system. It is prolonged behind between the oculars that they
separate.
Unpaired ambulacrum lodged in rather deep groove, narrow near the apex,
regularly widening to the edge where is causes a notch 12 millimeters wide.
Poriferous zones formed of oblique pairs of very small pores, close together near
the summit, but separating quickly because the plates are 2 millimeters tall on the
upper third and then increase rapidly. The interzonal space is filled with unequal
granules and some small tubercles near the bottom.
Ambulacral petal pairs lodged in rather deep, well-defined grooves, anteriors
20 millimeters long, posteriors 18. Width 4 millimeters. Poriferous zones formed
of oval pore pairs, the externals a little longer than the internals, 28 pairs in the
anterior petals, 23 in the posteriors. The interzonal space is narrower than one of
the zones.
The peristome of our single specimen has been destroyed. Periproct placed
high on the posterior surface, transverse, widely open.
Peripetalous fasciole in a broken line, climbing rather high in the
interambulacral. Marginal fasciole visible only below the periproct, the edges of
the urchin being nearly broken everywhere.
The subconical form of its dorsal part gives P. Lyonsi a very particular
aspect. However, it cannot be confused with P. Peroni Cotteau of the Miocene of
Corsica whose anterior part is more abrupt. It rather is closer to P. latus Agassiz,
with which it has similarities. Our type is relatively more elongated, the height is
considerably less. The anterior interambulacrals are flatter and thus form in this
region a greater slope, while it is quite the contrary in the posterior region whose
slope is less. The anterior groove is shallower and wider. The posterior part is
narrower. The disposition of the ambulacral petals is nearly the same except that
the posteriors are deeper and less flared in the species from Corsica. The
divergent characters appear to us rather pronounced so that we cannot unite the
two types.
We have dedicated this species to Capt. H. G. Lyons, director of the Geological Service of
Egypt.

Level: Helvetian II. — Beds with Pecten Malvinae.
Localities: Gebel Geneffé, Gebel Aouebet, Gebel Damasq.

SCHIZASTER sp.?
I have collected six or seven specimens belonging to the genus Schizaster at
Gebel Geneffé but so deteriorated and deformed that it is not possible to assign

them surely to any known species, nor to make new specific types. All are
moderate or small size. A single exception is 71 millimeters in length, 64 in
width, the height being proportional. But our subject being so deformed and
crushed, the exact number given by measurements, such as we have before us,
would only induce error. The nearly central apex scarcely pushed backward; the
posterior petals, long for the genus; the well-developed anterior petals that extend
to 12 or 13 millimeters from the edge; the unpaired groove moderately widened
and strongly sunken without excessively cutting the ambitus, gives it a
resemblance to Sch. Parkinsoni De France. But we cannot clearly establish this
relationship. The test, in addition to being deformed, is so worn and corroded that
we are not even certain of the genus. We might as well be in the presence of some
large Opissaster as we have encountered in Algeria and Portugal. Another small
specimen with its very eccentric system behind, its very sunken ambulacral
grooves limited by sharp keels recalls very closely Sch. Scillae. But the
preservation is insufficient. We can say nothing of the other specimens that are
too damaged.

BRISSUS AEGYPTIACUS Gauthier, 1898, pl. III, fig. 11–12.
Dimensions: Length . . . . 50 millimeters
Width . . . . 40 millimeters
Height . . . . 28 millimeters.
Specimen of medium size, relatively rather wide and elevated, rounded in
front, with moderately inflected and nearly straight sides. Dorsal surface very
sloping in front and on the sides, with dorsal keel nearly horizontal between the
apex and the posterior surface. Edge rounded. Ventral surface swollen. Apex
eccentric in front (17/50).
Apical system usual for the genus, with four genital pores, of which the two
posteriors are more separated and more open. The madreporite bodies separate
these two latter and extend beyond the system.
Unpaired ambulacrum superficial, not very visible in our specimen. We see
only the first seven pairs of pores that are very small and rather close together.
The rest is thickened. There is no appearance of an anterior groove.
The anterior pairs of ambulacral petals are in well-marked grooves, of
moderate depth with the axis perpendicular to the longitudinal axis of the test,
straight and very slightly inflected in front of their end. They are 14 millimeters in
length and nearly 4 in width. Well-developed poriferous zones, slightly unequal,
the posterior being wider. There are approximately 25 pairs of oval and small
pores in each series. The space that separates the two zones is very narrow and
reduced to a single row of granules or small swellings that separate each pair of
the opposite one. The two ends have a tendency to come close together. The
posterior petals are not very divergent, closely following the dorsal keel, slightly
inflected outside the end, much longer than the anteriors (19 millimeters). There
are approximately 30 pairs of pores in each zone.

The peristome is in the anterior quarter, transverse, wide, labiated behind.
Very sinuous peripetalous fasciole, climbing into the interambulacrum between
the ambulacral grooves. Subanal fasciole very visible, but incomplete in our
specimen whose posterior part is deteriorated. Rather large and dense tubercles in
the anterior part, smaller and more uniform behind the anterior ambulacral pairs
except some near the summit in the lateral interambulacral areas. On the ventral
surface, the larger tubercles are also in front of the peristome. The others, less
protruding, but well-marked, are dense and surrounded by a circle of small
granules that are not in the exact center.
This is first time that the genus Brissus is reported in the Miocene of Egypt.
Although the generic type is very constant and has only very little pronounced
specific differences, our specimen appears to us not related to any of the other
collected fossil species. The two types described in Algeria, B. Gouini Pomel and
B. Nicaisei Péron and Gauthier, are less elevated, relatively narrower and have
less elongated posterior petals, B. Cordieri, which is known only by a plaster
mold of Agassiz, is more elongated and with an apex more eccentric forward. The
other extinct Mediterranean species, B. cylindricus Ag. and B. latus Wright, have
narrower or wider forms. B. unicolor Klein that lives in the Mediterranean, is
more elongated. Its posterior petals, although long, do not extend to as close to the
edge. Its ambulacral grooves, of equal size, are narrower and the longitudinal
band that separates the poriferous zones is smooth instead of having the swellings
of which we have spoken.
Level: Helvetian II. Lower sandstone with Echinoneus Artini and Schizaster.
Locality: Gebel Geneffé.

LOVENIA? sp.
I have collected at Gebel Geneffé an unfortunately very insufficient
fragment of a large spatangoid, consisting of a part of an interambulacrum near
the edge. This fragment has next to the remains of the ambulacral petal large
tubercles lodged in very deep scrobiculae and that appear depressed beyond the
thickness of the test. They form two vertical series of four tubercles each. The
ventral surface of this fragment is also preserved and the tubercles below,
numerous and dense in rather regular lines, increase in size toward the edge.
Nevertheless, that is not enough to identify the fragment. It is not an Euspatangus.
The edge would be thicker and the large tubercles, limited by a fasciole, do not
descend as low. This perhaps is the remains of Lovenia or Sarsella or even of
Maretia as Maretia ocellata Defrance. However, the scobiculae appear to us too
deep for the latter genus.
Our fragment greatly resembles half of another fragment called by Fraas
Euspatangtus tuberosus and illustrated by de Loriol (Monographie, pl. XI, fig. 5).
Fraas would have collected the latter in the detritus of the Eocene of Wadi el-Tih.
Ours is Meiocene. I shall not insist, because the material is such I cannot insist.
Fuchs also cites at Gebel Geneffé a Hemispatangus sp. ? (p. 43) and is content to

add: “Unidentifiable fragment. It is perhaps the remains of the same echinoid as
ours.

Pliocene period.
CLYPEASTER AEGYPTIACUS Wright {in collect.).
Syn.: Clypeaster agyptiacus Michelin, Monographie des Clypéastres fossiles, p. 121, pl. XXIV,
fig. a–g, 1861.
“
“
Fraas, Aus dem Orient, volume I, 1869.
“
“
Fuchs, Beiträge zur Kenntniss der Miocenfauna Agyptens und der
libyschen Wüste, 1882.
“
“
Beyrich, Ueber eine geologische Beobachtung G. Schweinfiirth's in
der Wüste zwischen Cairo und Suez, Mém. Ac. des Sc. de Berlin,
1883.
“
“
Mayer-Eymar, Die Formenreihe des Clypeaster altus,
Vierteljahresschrift der naturf. Gesellschaft in Zurich. 1897.
“
“
Fourtau, Les sables à Clypeasters des environs des Pyramides de
Ghizeh, Bull. Inst. Égypt., 1898.
Clypeaster pliocenicus Seguenza, Le formazioni tertiarie nella provincia di Eeggio, p.
215, pl. XV. fig. 27, 1880.

Species of large size, general form nearly regularly pentagonal, tapering from
the summit of the ambulacra. Swollen dorsal surface below the ambulacra,
slightly excavated under the madreporite bodies, Madreporite bodies pentagonal,
a little lower than the elevated parts of the ambulacra.
Ambulacral areas wide, rounded, partly open toward the base and occupying
two thirds of the length from top to bottom, swollen, petaliform and having
sometimes irregularities in the poriferous grooves and their walls.
Poriferous zones wide with sunken grooves ended by round pores on the
interior and elongated on the exterior, each pair of pores separated by a wide wall
with 7 to 8 tubercles.
Peristome subpentagonal at the base of a rather deep infundibulum. Periproct
submarginal, a little heart shape, the point turned toward the peristome.
Outside Egypt, Cl. aegyptiacus has been collected by le Mesle on the east
coast of Tunesia, the Kuriat Islands opposite Monastir, in the Pliocene bed
containing Anapestes mourus Pomel, Echinolampas Orbignyi Cotteau and two
other unpublished species of Echinolampas. We believe, like Beyrich, that Cl.
pliocenicus Seguenza should be identified with the species that concerns us here.
The illustrationi given by the Italian author reproduces well the physiognomy of
some Egyptian specimens, because the type is very variable in height.
Unfortunately, Seguenza has only given illustrations reduced by half, which
makes interpretation difficult and sometimes uncertain. In addition, he gives no
description. This Clypeaster is one of the characteristic fossils of his Zanelean
stage or lower part of the Pliocene. It is abundant there as in Tunisia and in Egypt.

Level:30 Gray sands agglutinated with Strombus, cf. coronatus Defr.
Plaisancian.
Localities: Gebel Chelloul (Garet Loriol! of Mayer-Eymar) 3 kilometers to the
south of the Great Pyramid of Giza. Ravines from the western foot of Attaka
(Schweinfurth). It seems astonishing that the Pliocene of Egypt has furnished to
this day only one echinoid. Further investigations we have made in the same
deposit led us to find to other species, an Echinolampas unfortunately in too bad a
condition to permit certain identification and an Echinocardium sp. n. that we
shall describe in the first supplement.
__________

30

For the establishment of the level and the discussion of the indications of other authors, refer to
my notes in Les sables à Clypéastres des environs des Pyramides; Bull. Soc. GéoL de France,
1898.

METHODICAL SUMMARY.
In this catalog we have described or cited 153 species of Egypt divided into
64 genera. Most belong without contradiction to the Tertiary, which contains 40
genera and 121 species, while the Cretaceous has only 31 species in 22 genera.
We give here a methodical summary. In this summary, the characters in italics
indicate the new species and genera. The letter A indicates that the species is
found also in Algeria; T, in Tunesia; E, in Europe; S, in Syria.

The remaining 93 species have already been collected and indicated in
Egypt only.
Such are the results that we have obtained. However, they are not definitive.
There still remain vast unexplored territories in the Libyan and Arabic chains. We
propose to publish each year a supplement to this catalog containing the new

species and the interesting facts that will be obtained. We shall therefore be
grateful to all those who are willing to entrust to us the material that they have
collected or will collect in their travels in Egypt.

__________

ADDENDA.
Since the submission of our memoir to the bureau of the Egyptian Institute
to the day of its publication, there has passed a rather long period of time, during
which new observations have permitted us to rectify some points of our memoir.
We believe we should record here the main ones to set the date for our subsequent
publications in which they will be developed.
DICTYOPLEURUS HAIMEI Duncan and Sladen.
In an excursion to Gebel Kibli el-Ahram made some time ago, I had the
good fortune to collect two specimens of this Indian species. The last phrase
dedicated to this species in our memoir therefore has no purpose. There is no
doubt about its presence in Egypt.
The level is Lutetian II, beds with Anisaster gibberulus and Echinolampas
Crammeri (R. F.).
ECHINOLAMPAS PERRIERI de Loriol.
It is by error that I have referred to this species the specimens from Tunisia.
A close examination of the Egyptian type has convinced me that the individuals
collected by Thomas differ specifically. They should take the name Echinolampas
cherichirensis Gauthier (V. G.).
MISTECHINUS MAYERI de Loriol.
I have collected recently in the Lutitian I in the vicinity of Minieh an
individual more developed than the type described by de Loriol They prove that
the specimens that our excellent colleague had between his hands are young. We
shall describe later this interesting specimen. (R. F.)

ERRATA.

PLATE I.
Figure

1 Pseudocidaris Pasqualii Gauthier
spine.
2 Cyphosoma Abbatei Gauthier
profile.
3
id.
dorsal surface.
4
id.
ventral surface.
5
id.
ambulacral area enlarged.
6
id.
interambulacral area enlarged
7 Rhabdocidaris miniehensis Mayer-Eymar profile.
8
id.
portion of an ambulacrum enlarged.
9 Bothriolampas abundam Mayer-Eymar profile.
10
id.
dorsal surface.
11
id.
ventral surface.
12
id.
peristome enlarged.
13 Amblypygus dilatatus Agassiz
profile.
14
id.
dorsal surface.
15
id.
ambulacrum enlarged.
16
id.
periproct (natural size).
17 Rhabdocidaris Lorioli Mayer-Eymar
spine.
18
id.
id.
10
id.
id.
20
id.
id.
21
id.
id.
22
id.
id.
23 Pseudodiadema Meunier Gauthier
profile.
24
id.
dorsal surface.
25
id.
ventral surface.
20
id.
ambulacral area enlarged.
27
id.
interambulacral area enlarged.

PLATE II.
Figure

1 Pericosmus Pasqualii Gauthier.
2
id.
3 Brissopsis Lorioli Gauthier
4
id.
5 Megapneustes grandis Gauthier
6
id.
7 Echinoneus Thomasi Gauthier
8
id.
9 Echinoneus Artini Gauthier
10
id.
11 Echinocyamus Thuilei Gauthier
12
id.
13
id.

profile.
dorsal surface.
profile.
dorsal surface.
profile.
dorsal surface.
profile.
dorsal surface.
profile.
dorsal surface.
profile.
dorsal surface.
ventral surface.

PLATE III
Figure

1 Clypeaster Priemi Gauthier
2
id.
3
id.
4 Clypeaster Geneffensis Gauthier
5
id.
6
id.
7 Pliolampas Pioti Gauthier
8
id.
9
id.
10
id.
11 Brissus Ægyptiacus Gauthier
12
id.

profile.
dorsal surface.
portion of ambulacrum, enlarged.
profile.
dorsal surface.
portion of ambulacrum, enlarged.
profile.
dorsal surface.
ventral surface.
another individual more swollen,
seen in profile.
profile.
dorsal surface.

PLATE IV.
Figure

1 Clypeaster acclivis Pomel
2
id.
3
id.
4
id
5 Clypeaster pentadactylus Gauthier
6
id.
7
id.
8
id.
9
id.
10 Pericosmus Lyonsi Gauthier
11
id.

profile.
dorsal surface.
portion of ambulacrum, enlarged.
peristome.
profile.
dorsal surface.
ventral surface.
apical system, enlarged.
portion of ambulacrum, enlarged.
profile.
dorsal surface.

